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Application No. 09/943,664 Ref No. 1 0466/1 27 (P2548P1 C8) 

I. REAL PARTY IN INTEREST 

The real party in interest is Genentech, Inc. 

II. RELATED APPEALS AND INTERFERENCES 

The claims pending in the current application are directed to a polypeptide referred to 
herein as "PR0347." There are no related appeals or interferences.' Appellants note 
however that the related application, U.S. Patent Application Serial No.09/944,896, filed 
August 31, 2001 (containing claims directed to PR0347 nucleic acids) issued as U.S. 
Patent No. 7,189,566 on March 13, 2007. 

Appellants further note that the decision of the United States Board of Patent Appeals and 
Interferences in Appeal No. 2006-1469 may have a bearing on the Board's decision in the 
pending appeal as explained at pages 18-19 and 29 of the present appeal brief A copy of 
the decision is attached to the Related Proceedings Appendix. 

III. STATUS OF CLAIMS 

Claims 1-26 and 35-36 have been cancelled. All of the pending claims, claims 27-34, 
have been finally rejected and are appealed. 

Claims 27-34 have been rejected under 35 U.S.C. § 101 as not being supported by a 
specific, substantial, and credible or by a well-established utility. 

Claims 27-34 are rejected under 35 U.S.C. § 1 12, first paragraph as failing to satisfy the 
enablement requirement because allegedly one of ordinary skill in the art would not know 
how to use the claimed polypeptides. 

IV. STATUS OF AMENDMENTS 

The Response and Request for Reconsideration mailed September 10, 2008 has not been 
entered, as indicated in the Advisory Action mailed October 8, 2008. 

' Appellants note that another application, U.S. Patent Application Serial No. 09/943,780 claims a different 
polypeptide, designated as "PR0357," but that like the claims here, the claims in that application rely on 
demonstrated gene amplification of the PR0357 nucleic acid to support an asserted diagnostic and 
therapeutic utility for the PR0347 polypeptide. The claims in U.S. Patent Application Serial No. 
09/943,780 were finally rejected August 8, 2008, a notice of appeal was filed on November 18, 2008 and 
an appeal brief was filed February 18, 2009. A corrected appeal brief was filed April 9, 2009. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 



Claim 27 is the only independent claim presented for review on appeal. Claim 27 is 
directed to a novel polypeptide identified in the application at issue here, U.S. Patent 
Application Serial No. 09/943,664, as the "PR0347 polypeptide" (specification pgs. 5, 
12-13, 57, 103, 1 19-137). The PR0347 polypeptide of claim 27 is encoded by a nucleic 
acid that is amplified in lung and colon tumors, and functions as a therapeutic target and 
diagnostic marker for lung and colon cancer (specification pgs. 1 19-137). 

Claim 27 specifies that the claimed polypeptide comprises the amino acid sequence of the 
polypeptide shown in Figure 20 (SEQ ID NO:50). The full-length PR0347 polypeptide 
having the amino acid sequence of SEQ ID NO: 50 is described in the specification at, for 
example, Example 28, Figure 20 (described at page 21, lines 8-9 of the specification) and 
SEQ ID NO:50. 

Additionally, claim 27 specifies that the claimed polypeptide comprises the amino acid 
sequence of the extracellular domain of the polypeptide of SEQ ID NO: 50, which is 
described in the specification at pages 22-23 and Figures 19 and 20. 

Claim 27 also specifies that the claimed polypeptide comprises the amino acid sequence 
of the extracellular domain of the polypeptide of SEQ ID NO: 50, lacking it associated 
signal peptide, which is described in the specification at pages 22-23 and Figures 19 and 
20. 

Claim 27 specifies that the claimed polypeptide comprises the amino acid sequence of the 
polypeptide shown in Figure 20 (SEQ ID NO:50), lacking its associated signal peptide. 
A PRO polypeptide sequence lacking the signal peptide is described in the specification 
at, for example, pages 22-23. 

Additionally, claim 27 specifies that the claimed polypeptide comprises the amino acid 
sequence of the polypeptide encoded by the full-length coding sequence of the cDNA 
deposited under ATCC accession number 209532. The cDNA nucleic acid encoding 
PR0347 is described in the specification at, for example. Example 28, Figure 19 
(described at page 21, lines 6-7 of the specification) and SEQ ID NO:49. 
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All other pending claims, claims 28-34, depend from independent claim 27 and stand or 
fall with independent claim 27. Claims 28 and 29 are directed to a polypeptide 
comprising the amino acid sequence of the polypeptide shown in Figure 20 (SEQ ID 
NO:50), either having (claim 28) or lacking (claim 29) the associated signal peptide. The 
polypeptide claimed by claim 28 is described in the specification at, for example. 
Example 28, Figure 20 (described at page 21, lines 8-9 of the specification) and SEQ ID 
NO:50. The polypeptide claimed by claim 29 is described in the specification at, for 
example, pages 22-23. Claims 30 and 31 are directed to a polypeptide comprising the 
amino acid sequence of the extracellular domain of the polypeptide of SEQ ID NO: 50, 
either having (claim 30) or lacking (claim 31) the associated signal peptide. The 
polypeptide claimed by claim 30 is described in the specification at, for example, pages 
22-23 and Figures 19 and 20. The polypeptide of claim 31 is described in the 
specification at, for example, pages 22-23 and Figures 19 and 20. Claim 32 is directed to 
a polypeptide comprising the amino acid sequence of the polypeptide encoded by the 
full-length coding sequence of the cDNA deposited under ATCC accession number 
209532. The polypeptide claimed by claim 32 is described in the specification at, for 
example. Example 28, Figure 19 (described at page 21, lines 6-7 of the specification) and 
SEQ ID NO:49. Claim 33 is to a chimeric polypeptide comprising one of the above 
polypeptides fused to a heterologous polypeptide, which is described in the specification 
at page 53, lines 15-36. Claim 34 is to a chimeric polypeptide wherein the heterologous 
polypeptide is an epitope tag or an Fc region of an immunoglobulin, which is described in 
the specification at page 53, lines 15-36. 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The grounds of rejection presented for review on this appeal are: 

1 . Whether claims 27-34 are supported by a substantial, specific, and 
credible utility or a well-established utility, in compliance with 35 
U.S.C. § 101? 

2. Whether one of ordinary skill in the art would know how to use the 
polypeptides of claims 27-34 vwitten, in compliance with 35 U.S.C. 
§112,111? 
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VII. ARGUMENT 

Although cancer remains one of the most devastating diseases affecting the world today, 
many battles in the fight against cancer have been won over the years through 
development of new techniques for diagnosing and treating cancer. One such 
development is the present invention, a polypeptide identified in the present application 
as the "PR0347 polypeptide." In particular, the PR0347 polypeptide, encoded by a 
nucleic acid that is amplified in lung and colon tumors, functions as a therapeutic target 
and diagnostic marker for lung and colon cancer. 

While recognizing that the nucleic acid encoding PR0347 is supported by a diagnostic 
utility for lung and colon cancers (e.g., Office Action mailed 9/24/03, p. 5; see also U.S. 
Patent No. 7,1 89,566), the Examiner rejects the present invention, the PR0347 
polypeptide, for alleged lack of utility. The central dispute in this appeal is the utility of 
the PR0347 polypeptide. 

A. Summary of the Argument 

Claims 27-34 stand rejected under 35 U.S.C. §101 as allegedly lacking utility. 
Appellants have previously explained that patentable utility of the PR0347 polypeptides 
is based upon the gene amplification data for the gene encoding the PR0347 polypeptide. 
The specification discloses that the gene encoding PR0347 showed significant 
amplification, ranging from 2 to 8 fold in 22 different lung and colon primary tumors and 
tumor cell lines , a majority of those tumors and cell lines tested. Indeed, the specification 
explicitly asserts a diagnostic utility for the PR0347 polypeptides based on the 
significant gene amplification of PR0347. 

To demonstrate the sufficiency of Appellants' asserted utility. Appellants identified U.S. 
Patent No. 7,208,308, which issued to the assignee of the present application, Genentech, 
Inc. That patent relies on the same utility asserted by Appellants in the present 
application and thus provides persuasive evidence of the sufficiency of Appellants' 
asserted utility. Indeed, at least 16 other patents have issued to Genentech, Inc. with 
utilities similar to that asserted by Appellants in the present application. 
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To further support the assertion of utiHty in the specification, Appellants have submitted 
numerous declarations. With their Response filed June 26, 2003, Appellants submitted 
the Declaration of Dr. Audrey Goddard, which explains that a gene identified as being 
amplified at least 2-fold by the disclosed gene amplification assay in a tumor sample 
relative to a normal sample is useful as a marker for the diagnosis of cancer , for 
monitoring cancer development and/or for measuring the efficacy of cancer therapy. 
With their responses submitted 1 1/25/05 and 6/20/06, Appellants filed the first and 
second declarations of Paul Polakis, which demonstrate that the gene amplification 
described in Example 28 more likely than not correlates with protein overexpression. 
Appellants also filed the Declaration of Randy Scott with their Amendment and Request 
for Reconsideration filed 12/1 1/06. The Scott Declaration demonstrates that correlation 
between mRNA and protein levels is art accepted. The Goddard, Polakis, and Scott 
declarations demonstrate that one of ordinary skill in the art would find the assertions of 
utility in the specification specific, substantial, and credible, i.e. would find that the 
claimed PR0347 polypeptides more likely than not have utility as markers for the 
diagnosis of lung and colon tumors . 

The Declaration of Avi Ashkenazi, submitted 12/24/03, makes clear that even if one of 
ordinary skill in the doubted the assertion of utility based on gene amplification (which 
Appellants do not concede), the PR0347 polypeptides still have utility because 
simultaneous testing of gene amplification and gene product over-expression enables 
more accurate tumor classification , even if the gene-product, the protein, is not over- 
expressed. This leads to better determination of a suitable therapy for the tumor, as 
demonstrated by the real-world example of the breast cancer marker HER-2/neu. 

In response to this evidence, the Examiner has argued that the basis of the maintained 
rejection for alleged lack of utility is "solely that gene ampMfication levels (genomic DNA 
levels) are not predictive of mRNA or polypeptide levels." Advisory Action mailed 
6/20/07, at page 2. In support of this assertion, the Examiner has cited references by Li, 
Godbout, Pennica and Konopka as evidence that DNA amplification is not always 
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associated with overexpression of the gene product. Final Office Action mailed 7/10/08, 
at pages 11-14. 

Appellants submit that the Examiner applies an improper legal standard in requiring that 
DNA amplification always be associated with overexpression of the gene product. 
Appellants respectfully note that statistical certainty is not required. Rather, the 
evidentiary standard to be used throughout ex parte examination in setting forth a 
rejection is a preponderance of the totality of the evidence under consideration. Thus, to 
overcome the presumption of truth that an assertion of utility by the applicant enjoys, the 
Examiner must establish that it is more likely than not that one of ordinary skill in the art 
would doubt the truth of the statement of utility. The fovir references cited by the 
Examiner neither suffice to make a prima facie case that more likely than not no 
generalized correlation exists between gene (DNA) amplification and increased 
polypeptide levels, nor do they outweigh the evidence demonstrating gene amplification 
more likely than not correlates with polypeptide overexpression. In particular, the 
combined teachings of Li, Godbout, Permica and Konopka are not directed towards genes 
in general but to a single gene or genes within a single family and thus, their teachings 
cannot support a general conclusion regarding correlation between gene amplification 
and mRNA or protein levels. 

In contrast. Appellants have submitted ample evidence to show that, in general, if a gene 
is amplified in cancer, it is more likely than not that the encoded protein will be 
expressed at an elevated level. For example, the articles by Pollack et al, Omtoft et al, 
and Hyman et al. (made of record in Appellants' Response filed December 24, 2004) 
collectively teach that in general, gene amplification increases mRNA expression . 
Additionally, the Declaration of Dr. Paul Polakis, principal investigator of the Tumor 
Antigen Project of Genentech, Inc., the assignee of the present application, shows that, in 
general, there is a correlation between mRNA levels and polypeptide levels . Taken 
together, this evidence demonstrates that one of ordinary skill in the art would more 
likely than not accept Appellants' assertion of utility based on the principle that gene 
amplification correlates with protein overexpression. Although there are some examples 
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that do not fit within the central dogma of molecular biology that there is a correlation 
between DNA, mRNA, and polypeptide levels, these instances are exceptions rather than 
the rule . In the majority of amplified genes , as exemplified by Omtoft et al, Hyman et 
al, Pollack et al, and the Polakis Declarations, the teachings in the art overwhelmingly 
show that gene amplification influences gene expression at the mRNA and protein levels . 
Therefore, one of skill in the art would reasonably expect in this instance, based on the 
significant amplification data for the PR0347 gene, that the PR0347 polypeptide is 
concomitantiy overexpressed. Thus, the claimed PR0347 polypeptides have utility in the 
diagnosis of cancer. Accordingly, Appellants submit that when the proper legal standard 
is applied, one of ordinary skill in the art would conclude that the present application 
discloses at least one patentable utility for the claimed PR0347 polypeptides. Appellants 
respectfully request this ground of rejection be reversed. 

B. The Utility Rejection Under 35 U.S.C. § 101 Should Be Withdrawn 

In the July 10, 2008 Final Rejection and the October 8, 2008 Advisory Action, the 
Examiner reasserted the rejection of claims 27-34 under 35 U.S.C. § 101, which was first 
raised in the Office Action mailed March 24, 2003, alleging that the claimed invention is 
not supported by either a substantial asserted utility or a well established utility. This 
rejection is maintained despite: (1) Applicants' assertion of utility at pages 119 and 137 
of the specification; (2) issuance of U.S. Patent No. 7,208,308 (assigned to the Assignee 
of the present application, Genentech, Inc.), which claims PR0343 polypeptides and 
asserts the same utility for the PR0343 polypeptides that is asserted for the PR0347 
polypeptides claimed in the present application; (3) issuance of 16 other patents (assigned 
to Genentech, Inc.) that assert a utility similar to that asserted here; (4) declarations from 
numerous experts, including Audrey Goddard, Ph.D., Paul Polakis, Ph.D., Randy Scott, 
Ph.D., and Avi Ashkenazi, Ph.D., explaining why the present invention is supported by a 
specific, substantial, and credible utility; (5) citation to and reliance on numerous articles 
demonstrating Appellants' asserted utility is more likely than not; and (6) Appellants' 
arguments explaining why all of the above evidence demonstrates the utility of the 
present invention. 
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The final rejection identifies the remaining issue as "whether [data demonstrating 
PR0347 gene amphfication] makes it more likely than not that the protein encoded by 
the gene is overexpressed." Office Action mailed 7/10/08, at page 3. In support of this 
rejection, the Examiner relies on references by Godbout, Li, Konopka, and Pennica and 
argues that one of ordinary skill in the art would know that amplified levels of PR0347 
DNA do not necessarily correlate to overexpression of the encoded PR0347 polypeptide. 

Appellants respectfiilly disagree. As a preliminary matter. Appellants respectfully submit 
that it is not a legal requirement to establish a necessary correlation between an increase 
in the copy number of the DNA and protein expression levels that would correlate to the 
disease state, nor is it imperative to find evidence that DNA amplification is "always" 
associated with overexpression of the gene product. As discussed below, the evidentiary 
standard to be used throughout ex parte examination of a patent application is a 
preponderance of the totality of the evidence under consideration. Accordingly, the 
question is not whether a necessary or even strong correlation between an increase in 
copy number and protein expression levels exists, but whether it is more likelv than not 
that a person of ordinary skill in the pertinent art would recognize such a positive 
correlation. Appellants respectfully submit that when the proper evidentiary standard is 
applied, a correlation must be acknowledged. 

Indeed, in rejecting Appellants' assertions of utility. Appellants' arguments and evidence 
demonstrating utility, and the Goddard, Polakis, Scott and Ashkenazi declarations, the 
Examiner has set the standard for satisfying the utility requirement too high. Under the 
proper utility standard. Applicants have demonstrated that the present invention is 
supported by a specific, substantial, and credible utility. For example, during prosecution 
Applicants cited numerous patents and art references which indicate that one of ordinary 
skill in the art would not have reasonably questioned the utility asserted at pages 119 and 
137 of the specification. The references relied on by the Examiner, Godbout, Li, 
Konopka, and Pennica, do not outweigh the evidence relied on by Appellants. Indeed, 
the evidence relied on by Appellants demonstrates that consistent with the standards set 
forth in the Revised Interim Utility Guidelines Training Materials, http://www.uspto.gov/ 
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web/offices/pac/utility/utilityguide.pdf), the present invention is supported by a specific, 
substantial, credible utility, and well-established utility. 

1. The Legal Standard for Utility 

According to 35 U.S.C. § 101: 

Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful improvement 
thereof, may obtain a patent therefore, subject to the conditions and 
requirements of this title. (Emphasis added.) 

In interpreting the utihty requirement, in Brenner v. Manson, 383 U.S. 519 (1966), the 
Supreme Court held that the quid pro quo contemplated by the U.S. Constitution between 
the public interest and the interest of the inventors required that a patent applicant 
disclose a "substantial utility" for his or her invention, i.e. a utility "where specific benefit 
exists in currently available form." Id. at 534. 

Later, m Nelson v. Bowler, 626 F.2d 853 (CCPA 1980), the CCPA acknowledged that 
tests evidencing pharmacological activity of a compound may establish practical utility, 
even though they may not establish a specific therapeutic use. The court held that "since 
it is crucial to provide researchers with an incentive to disclose pharmaceutical activities 
in as many compounds as possible, we conclude adequate proof of any such activity 
constitutes a showing of practical utility." Id. at 856. 

In Cross v. lizuka, 753 F.2d 1047 (Fed. Cir. 1985), the CAFC reaffirmed Nelson, and 
added that in vitro results might be sufficient to support practical utility, explaining that 
"in vitro testing, in general, is relatively less complex, less time consuming, and less 
expensive than in vivo testing. Moreover, in vitro results with the particular 
pharmacological activity are generally predictive of in vivo test results, i.e. there is a 
reasonable correlation there between." Id. at 1050. The court perceived "[n]o 
insurmountable difficulty" in finding that, under appropriate circumstances, "in vitro 
testing, may establish a practical utility." Id. 
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This well established case law is clearly reflected in the Utility Examination Guidelines 
("Utility Guidelines"), 66 Fed. Reg. 1092 (2001), which acknowledge that an invention 
complies with the utility requirement of 35 U.S.C. §101, if it has at least one asserted 
"specific, substantial, and credible utility" or a "well-established utility." Under the 
Utility Guidelines, a utility is "specific" when it is particular to the subject matter 
claimed. For example, it is generally not enough to state that a nucleic acid is useful as a 
diagnostic without also identifying the conditions that are to be diagnosed. 

In explaining the "substantial utility" standard, M.P.E.P. §2107.01 cautions, however, 
that Office personnel must be careful not to interpret the phrase "immediate benefit to the 
public" or similar formulations used in certain court decisions to mean that products or 
services based on the claimed invention must be "currently available" to the public in 
order to satisfy the utility requirement. "Rather, any reasonable use that an applicant has 
identified for the invention that can be viewed as providing a public benefit should be 
accepted as sufficient, at least with regard to defining a 'substantial' utility." MPEP 
§ 2107.01. Indeed, the Guidelines for Examination of Applications for Compliance With 
the Utility Requirement, MPEP § 2107 II (B)(1), gives the following instruction to patent 
examiners: "If the applicant has asserted that the claimed invention is useful for any 
particular practical purpose ... and the assertion would be considered credible by a 
person of ordinary skill in the art, do not impose a rejection based on lack of utility." 

2. The Examiner Sets the Utility Bar Too High 

At pages 1 19 and 137 of the specification. Applicants assert a specific, substantial, and 
credible utility for the claimed invention: 

Amplification is associated with overexpression of the gene 
product, indicating that the polypeptides are useful targets for 
therapeutic intervention in certain cancers such as colon, lung, 
breast and other cancers. Therapeutic agents may take the 
form of antagonists of PR0327, PR0344, PR0347, PR0357 
aor (sic) PR0715 polypeptide, for example, murine-human 
chimeric, humanized or human antibodies against a PR0327, 
PR0344, PR0347, PR0357, or PR0715 polypeptide. These 
amplifications are useful as diagnostic markers for the presence 
of a specific type of tumor. 
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(p.119) 

The polypeptides encoded by the DNAs tested have utility as 
diagnostic markers for determining the presence of tumor cells in 
lung and/or colon tissue samples. 

(p. 137) 

An Applicant's assertion of utility creates a presumption of utility sufficient to satisfy the 
utility requirement of 35 U.S.G. § 101, "unless there is a reason for one skilled in the art 
to question the objective truth of the statement of utility or its scope." In re Langer, 183 
USPQ 288, 297 (CCPA 1974). See also In re Jolles, 206 USPQ 885 (CCPA 1980); In re 
Irons, 144 USPQ 351 (9165); In re Sichert, 196 USPQ 209, 212-213 (CCPA 1977). 

Compliance with 35 U.S.C. § 101 is a question of fact. Raytheon v. Roper, 724 F.2d 951, 
956, 220 USPQ 592, 596 (Fed. Cir. 1983) cert, denied, 469 U.S. 835 (1984). The 
evidentiary standard to be used throughout ex parte examination in setting forth a 
rejection is a preponderance of the totality of the evidence under consideration. In re 
Oetiker, 977 F.2d 1443, 1445, 24 USPQ2d 1443, 1444 (Fed. Cir. 1992). Thus, to 
overcome the presumption of truth that an assertion of utility by the Applicant enjoys, the 
Examiner must establish that it is more likely than not that one of ordinary skill in the art 
would doubt the truth of the statement of utility. 

Fiirther, statistical certainty regarding Appellants' assertion of utility is not required to 
satisfy 35 U.S.C. § 101. Nelson v. Bowler, 626 F.2d 853, 856-857, 205 USPQ 881, 883- 
884 (CCPA 1980). Where an applicant has specifically asserted that an invention has a 
particular utility, that assertion cannot simply be dismissed as "wrong" even where there 
may be some reason to question the assertion. MPEP § 2107.02. Significantly, a 35 
U.S.C. § 101 rejection should only be sustained where the asserted utility violates a 
scientific principle or is wholly inconsistent with contemporary knowledge in the art. In 
re Gazave, 379 F.2d 973, 978, 154 U.S.P.Q. 92, 96 (CCPA 1967) (emphasis added). 
Indeed, the United States Court of Appeals for the Federal Circuit acknowledges that to 
fail to satisfy the utility requirement, an invention must be "totally incapable of achieving 
a useful result." Brooktree Corp. v. Advanced Micro Devices, Inc. , 977 F.2d 1555, 



11 



Application No. 09/943,664 



Ref No. 10466/127 (P2548P1C8) 



1571 (Fed.Cir. 1992) ("To violate Section 101 the claimed device must be totally 
incapable of achieving a useful result"); see also Fuller v. Berger, 120 F. 274, 275 (7th 
Cir. 1903) (test for utility is v^hether invention "is incapable of serving any beneficial 
end"). 

Appellants' asserted utility should be accepted because it is squarely within the teaching 
of leading textbooks in the field, and is supported by numerous references and the 
declarations of skilled experts. This evidence is sufficient to demonstrate utility because 
an applicants' evidence rebutting the Office's rejection for lack of utility does not need to 
absolutely prove that the asserted utility is real. Rather, the evidence only needs to be 
reasonably indicative of the asserted utility. Moreover, this evidence demonstrates that 
Appellants' asserted utility does not violate any scientific principle, nor is it wholly 
inconsistent with contemporary knowledge in the art, nor are the claimed PR0347 
polypeptides totally incapable of achieving a useful result. Consideration of the totality 
of the evidence discussed below clearly demonstrates these points. Thus, the maintained 
rejection of the present claims for alleged lack of utility is improper and should be 
withdrawn. 

3. The Totality of the Evidence Demonstrates One of Ordinary 
Skill in the Art Would Accept Appellants' Asserted Utility 

Appellants respectfully disagree with the Examiner's assertion that a prima facie case of 
lack of utility is established in the present case. See Final Office Action mailed 7/10/08, 
at page 3. However, even if a prima facie case of lack of utility were established (which 
Appellants do not concede), that showing is overcome by the totality of the evidence, 
which, as shown below, demonstrates that it is more likely than not that PR0347 gene 
amplification correlates with PR0347 polypeptide overexpression. 

a. It is a Well-Accepted, Scientific Principle that DNA is 
Transcribed into RNA which is Translated into 
Protein. 

According to Genes V, a central dogma of molecular biology is that genes are 
perpetuated as nucleic acid sequences, but function by being expressed in the form of 
proteins. Thus, genetic information is perpetuated by replication where a double- 
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Stranded nucleic acid is duplicated to give identical copies. These copies are then 
expressed by a two-stage process. First, transcription generates a single-stranded RNA 
identical in sequence with one of the strands of the duplex DNA. This RNA strand is 
then translated such that the nucleotide sequence of the RNA is converted into the 
sequence of amino acids comprising a protein. See Lewin, Bejamin. Genes V. 1994. 
Oxford University Press, NY, NY. p. 163. Genes VI, the next edition of Lewin' s text, 
further explains that "having acknowledged that control of gene expression can occur at 
multiple stages, and that production of RNA cannot inevitably be equated with 
production of protein, it is clear that the overwhelming majority of regulatory events 
occur at the initiation of transcription ." Genes VI. 1997. Oxford University Press, NY, 
NY. pp. 847-848 (Emphasis added). See Amendment and Request for Reconsideration 
filed 12/11/06, Exhibit 1. 

Thus, those of skill in the art generally accept that gene expression levels correlate to 
protein expression levels absent specific events such as translation regulation, post- 
translation processing, protein degradation, protein isolating errors, etc. See Omtoft et 
al, "Genome- wide study of gene copy numbers, transcripts, and protein levels in pairs of 
non-invasive and invasive human transitional cell carcinomas." 2002. Molecular & 
Cellular Proteomics 1.1, 37-45. 

Indeed, another leading treatise, Molecular Biology of the Cell (4* ed. 2002) illustrates 
the basic principle that there is a correlation between increased gene expression and 
increased protein expression in Figure 6-3 on page 302. See Amendment and Request for 
Reconsideration filed 12/1 1/06, Exhibit 1 . The accompanying text states that "a cell can 
change (or regulate) the expression of each of its genes according to the needs of the 
moment - most obviously by controlling the production of its mRNA." Cell 4th at 302 
(Emphasis added). Similarly, Figure 6-90 on page 364 of Molecular Biology of the Cell 
(4 ed) illustrates the path from gene to protein. The accompanying text states that while 
potentially each step can be regulated by the cell, " the initiation of transcription is the 
most common point for a cell to regulate the expression of each of its genes ." Cell 4^^ at 
364 (emphasis added). This point is repeated on page 379, where the authors state that of 
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all the possible points for regulating protein expression, " [flor most genes transcriptional 
controls are paramount ." Cell 4th at 379 (Emphasis added). 

Further, Meric et al. Molecular Cancer Therapeutics, Vol. 1, 971-979 (2002) states the 
following: 

The fundamental principle of molecular therapeutics in cancer is to exploit the 
differences in gene expression between cancer cells and normal cells. . . [M]ost 
efforts have concentrated on identifying differences in gene expression at the 
level of mRNA, which can be attributable to either DNA amplification or to 
differences in transcription. Meric et al. at 971 (Emphasis added). 

See Amendment and Request for Reconsideration filed 12/1 1/06, Exhibit 1 . Appellants 
respectfully submit that, as these leading treatises demonstrate, those of ordinary skill in the 
art would not be focusing on differences in gene expression between cancer cells and 
normal cells if there were no correlation between gene expression and protein expression. 

Therefore, Appellants' assertion that the claimed polypeptides are supported by a 
diagnostic utility because they are encoded by nucleic acids that are amplified in lung and 
colon tumors does not violate scientific principles. 

b. Appellants' Asserted Utility Relies on the Well- 
Accepted Scientific Principle that Gene Amplification 
Correlates with Protein Overexpression 

It was well known in the art at the time the invention was made that gene 
amplification is an essential mechanism for oncogene activation. Indeed, the working 
hypothesis among those skilled in the art is that if a gene is amplified in cancer, the 
encoded protein is likely to be expressed at an elevated level. Based on that. 
Appellants' asserted that the PR0347 polypeptides, which are encoded by a gene 
amplified in lung and colon tumors, would be useful as "targets for therapeutic 
intervention in certain cancers such as colon, lung, breast and other cancers and 
diagnostic determinafion of the presence of those cancers." Specificafion at pages 
119 and 137. 
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Appellants' assertion of utility is based on the overwhelming evidence from the gene 
amplification data disclosed in the specification, which clearly indicates that the PR0347 
nucleic acid is significantly amplified in cancerous tissue compared to normal tissue. 
Specifically, as explained in Example 28, the inventors identified PR0347 by isolating 
genomic DNA from a variety of primary cancers and cancer cell lines that are listed in 
Table 10, including primary lung and colon tumors of the type and stage indicated in 
Table 9. As a negative control, DNA was isolated from the cells of ten normal healthy 
individuals, which was pooled. Gene amplification was monitored using real-time 
quantitative TaqMan'^^^ PGR. Table 10 shows the resulting gene amplification data. 
Further, Example 28 explains that the results of TaqMan^" PGR are reported in AGt units, 
wherein one unit corresponds to one PGR cycle or approximately a 2-fold amplification 
relative to control, two units correspond to 4-fold amplification, 3 units to 8-fold 
amplification etc. 

Appellants respectfully submit that a AGt value of at least 1.0 was observed for PR0347 
in at least 22 of the tumors and tumor cell lines listed in Table 10. PR0347 showed AGt 
values of approximately 1.01 -2.73 in thirteen lung tumors and 1.1-2.1 in nine colon tumors. 
Thus, Example 28 demonstrates at least 2.00-8.00 fold amplification in 22 lung and colon 
tumor samples. Accordingly, the present specification clearly discloses overwhelming 
evidence that the gene encoding the PR0347 polypeptide is significantly amplified in a 
number of lung and colon tumors. Based on this data, one or ordinary skill in the art 
would accept that since the PR0347 gene is amplified, the PR0347 polypeptide would be 
more likely than not overexpressed. Thus, one of ordinary skill in the art would find it 
credible that the PR0347 polypeptide is a useful target as a cancer marker for diagnostic 
determination of the presence of lung and colon tumors . 

c. Acceptance of the Same Utility as that Asserted by 

Appellants to Issue the '308 Patent Demonstrates the 
Sufficiency of Appellants' Asserted Utility 

The USPTO has recognized that Appellants' asserted utility is sufficient by issuing U.S. 
Patent No. 7,208,308 (the "'308 patent") with claims supported by the same utility as the 
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utility asserted herein. See, e.g. Claim 1 of the '308 patent, which states that the claimed 
polypeptide is encoded by a nucleic acid that is amplified in lung or colon tumors. 

Issuance of the '308 patent is direct and persuasive evidence that Applicants' assertion of 
utility satisfies the requirements of 35 U.S.C. § 101. In particular, the protocols and 
procedures of the gene amplification experiment in the '308 patent (Example 92) and the 
present application (Example 28) are identical. In addition, the ACt values resulting from 
these gene amplification experiments are similar: 1 .0 - 3.82 ACt in the '308 patent 
versus 1 .0 - 2.73 ACt in the present appUcation. 

The Examiner however, alleged issuance of the '308 patent does not provide persuasive 
evidence that the USPTO accepts Appellants' asserted utility because allegedly in allowing 
the '308 patent "it is not clear that the utility requirement was considered specific and 
substantial because of amplification of genomic DNA, or because it was determined that the 
polypeptide was a serine protease, and therefore the protein had a specific and substantial 
utility." Office action mailed November 16, 2007, at page 3. However, in response to a 
rejection for alleged lack of utility, the Applicant of the '308 patent asserted the same utility 
asserted by Appellants: "Applicants have asserted utility for the instantiy claimed PR0343 
polypeptide based on amplification of the PR0343 gene in the 'gene amplification assay' 
described in the instant specification in Example 92." See '308 Patent, Amendment and 
Response filed 1 1/9/05, at page 4. Additionally, the Notice of Allowability for the '308 
patent indicates it issued in response to the amendment filed August 1 5, 2006. See '308 
Patent, Notice of Allowability, mailed 10/19/06. hi the August 15, 2006 Amendment, the 
Applicants of the '308 patent submitted the Declaration of Randy Scott, Ph.D. See '308 
patent. Amendment and Response, mailed 8/15/06. In his declaration. Dr. Scott testified 
about the utility of DNA microarrays, such as that used in Example 92 of the '308 patent, to 
identify amplified genes. Dr. Scott also testified that in his experience, which includes more 
than 15 years of personal experience with DNA microarray techniques, gene amplification 
more likely than not correlates with overexpression of mRNA and ultimately with 
polypeptide overexpression. See '308 patent. Amendment and Response, mailed 8/15/06. 
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Thus, Appellants respectfully submit that the '308 patent issued because the USPTO 
accepted utility of a polypeptide encoded by an amplified gene. 

In addition to relying on the same utility as the '308 patent, during prosecution of the present 
application, Appellants submitted the same declaration of Randy Scott that was submitted 
during prosecution of the '308 patent. See Amendment and Request for Reconsideration 
filed 12/1 1/06. The '308 patent issued because the PTO found the Scott Declaration, along 
with the other evidence presented during prosecution of the '308 patent, demonstrated that 
gene amplification more likely than not correlated with mRNA and polypeptide 
overexpression. As the same evidence has been submitted in support of Appellants' 
asserted utility, Appellants respectfully maintain that issuance of the '308 patent is/ 
persuasive evidence that the present claims are supported by a specific, substantial, and 
adequate utility and thus, satisfy the requirements of 35 U.S.C. § 101. 

The Examiner however, fiarther alleged that issuance of the '308 patent cannot support 

Appellants' asserted utility because "the actions of one examiner are not binding on 

another." Advisory Action mailed 6/20/07. Appellants respectfully disagree. Specifically, 

while Appellants acknowledge that the Examiner is not bound by the actions of another 

examiner. Appellants maintain that allowance of similar claims is persuasive evidence 

where those claims are allowed based on the same assertions of utility, and where that same 

assertion relies on similar data and evidence. 

d. Issuance of 16 Other Patents Based on a Similar 
Utility Also Demonstrates the Sufficiency of 
Appellants' Asserted Utility 

Moreover, the USPTO has acknowledged on more than one occasion that a utility similar to 
Appellants' asserted utility is sufficient to satisfy the utility requirement of 35 U.S.C. § 101 . 
In addition to issuing the '308 patent, the USPTO has issued 16 other patents, all assigned 
to Genentech, Inc., assignee of the present application, based on similar assertions of 
utility. See e.g., U.S. Patent Nos. 7,276,577 (Issued 10/2/07); 7,343,721 (Issued 3/18/08); 
7,282,566 (Issued 10/16/07); 7,279,551 (Issued 10/9/07); 7,288,626 (Issued 10/30/07); 
7,282,559 (Issued 10/16/07); 7,297,764 (Issued 11/20/07); 7,282,560 (Issued 10/16/07); 
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7,288,627 (Issued 10/30/07); 7,329,730 (Issued 2/12/08); 7,297,768 (Issued 11/20/07); 
7,319,137 (Issued 1/15/08); 7,282,569 (Issued 10/16/07); 7,291,708 (Issued 1 1/6/07); 
7,291,706 (Issued 1 1/6/07); and 7,348,405 (Issued 3/25/08). Issuance of these 16 patents, 
which were examined by at least 10 different examiners (two of whom have examined 
the present application), is direct evidence that Appellants' assertion of utility satisfies 
the requirements of 35 U.S.C. § 101. 

The below claim, which is similar to pending claim 27, issued in U.S. Patent No. 7,276,577: 

1 . An isolated polypeptide comprising: 

a. the amino acid sequence of the polypeptide of SEQ ID NO: 14; 

b. the amino acid sequence of the polypeptide of SEQ ID NO: 14, lacking it 
associated signal peptide; or 

c. the amino acid sequence of the polypeptide encoded by the full-length 
coding sequence of the cDNA deposited under ATCC accession number 
203577. 

Prior to issuance, this claim was finally rejected and the Assignee of U.S. Patent No. 
7,276,577, Genentech, Inc. who is also assignee of the present application, appealed that 
final rejection. On appeal, the Assignee argued that the above claim was supported by a 
specific and substantial utility based on microarray data demonstrating amplification of SEQ 
ID NO: 14 in colon, lung and prostate tumors compared to normal tissue. In response, the 
USPTO Board of Patent Appeals and hiterferences (hereinafter, the "Board") reversed the 
Examiner's rejection for lack of utility and found "[t]he use of PR01866 polypeptide as a 
cancer marker is sufficient to demonstrate utility." See Decision of the USPTO Board of 
Patent Appeals and hiterferences. Appeal No. 2006-1469 at pages 9-10. Appellants 
respectfully submit that finding of the Board demonstrates that the clamied polypeptide, 
PR0347, also has a sufficient utility, particularly as a cancer marker. Indeed, Appellants 
assert this specific and substantial utility at paragraph 703 of the present application: 

[0703] This example shows tiiat the PR0327-, PR0344-, PR0347- PR0357-, and 
PR0715-encoding genes are amplified in the genome of certain human lung, colon 
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and/or breast cancers and/or cell lines. Amplification is associated with 
overexpression of the gene product, indicating that the polypeptides are useful 
targets for therapeutic intervention in certain cancers such as colon, lung, breast and 

other cancers These amplifications also are useful as diagnostic markers for 

the presence of a specific type of tumor type. 

Emphasis added. 

The Examiner argued this evidence is not persuasive because these 16 issued patents 
presented microarray data of mRNA whereas the present application provides data of 
amplified genomic DNA. Office action mailed 1 1/16/07, at page 4. Although the data may 
be different, Appellants respectfully maintain that allowance of these 16 patents still is 
persuasive evidence that the USPTO at least acknowledges it is more likely than not that 
overexpression of mRNA correlates wdth overexpression of the polypeptide. Indeed, in 
reversing the Examiner's rejection of the claims (for alleged lack of utility) ultimately issued 
in U.S. Patent No. 7,276,577, the Board stated, "[a]s demonstrated by the Polakis and Smith 
Declarations, however, there is a strong correlation between mRNA levels and protein 
expression." Decision of the USPTO Board of Patent Appeals and hiterferences, Appeal 
No. 2006-1469 at page 9. As discussed more fully below. Appellants submitted the same 
Polakis Declarations in this case that were submitted during prosecution of U.S. patent No. 
7,276,577. See Request for Reconsideration filed 1 1/25/05. 

e. The Numerous Declarations Submitted in Support of 
Appellants' Asserted Utility Demonstrate One of 
Ordinary Skill in the Art Would Accept Appellants' 
Assertion of Utility for PR0347 Polypeptides 

Appellants have submitted numerous declarations that demonstrate the claimed 
polypeptides are supported by an adequate utility. 

(1) The Goddard Declaration 
In support of Appellants' assertion that the Example 28 demonstrates significant gene 
amplification of the PR0347 nucleic acid, Appellants submitted with their Response filed 
June 26, 2003, a Declaration by Dr. Audrey Goddard. Appellants particularly draw the 
Board's attention to page 3 of the Goddard Declaration which clearly states that: 
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It is further my considered scientific opinion that an at least 2-fold 
increase in gene copy number in a tumor tissue sample relative to a 
normal (i.e., non-tumor) sample is significant and useful in that the 
detected increase in gene copy number in the tumor sample relative to 
the normal sample serves as a basis for using relative gene copy number 
as quantitated by the TaqMan PGR technique as a diagnostic marker for 
the presence or absence of tumor in a tissue sample of unknown 
pathology. Accordingly, a gene identified as being amplified at least 2- 
fold by the quantitative TaqMan PGR assay in a tumor sample relative to 
a normal sample is useful as a marker for the diagnosis of cancer, for 
monitoring cancer development and/or for measuring the efficacy of 
cancer therapy. (Emphasis added). 

As indicated above, the gene encoding the PR0347 polypeptide shows significantlv 
higher than a two-fold amplification in a majority of the tumors and tumor cell lines 
tested. In addition, the Goddard Declaration cleariy establishes that the TaqMan real- 
time PGR method described in Example 28 has gained wide recognition for its versatility, 
sensitivity and accuracy, and is in extensive use for the study of gene amplification. The 
facts disclosed in the Goddard Declaration also confirm that based upon the gene 
amplification results, one of ordinary skill would find it credible that PR0347 is a 
diagnostic marker of lung and colon cancer. 

(2) The Polakis Declarations 

Appellants also submitted two declarations by Paul Polakis, Ph.D. in support of the 
assertion of utility. In his first declaration, Dr. Polakis declared that in general there is a 
correlation between mRNA levels and polvpeptide levels. See Request for 
Reconsideration filed 1 1/25/05. More specifically. Dr. Polakis explains: 

4. In the course of the research conducted by Genentech's Tumor Antigen 
Project . . . using microarray analysis, we have identified approximately 
200 gene transcripts that are present in human tumor cells at significantly 
higher levels than in corresponding normal human cells. To date, we have 
generated antibodies that bind to about 30 of the tumor antigen proteins 
expressed from these differentially expressed gene transcripts and have 
used these antibodies to quantitatively determine the level of production of 
these tumor antigen proteins in both human cancer cells and corresponding 
normal cells. We have then compared the levels of mRNA and protein in 
both the tumor and normal cells analyzed. 
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5. From the mRNA and protein expression analyses described in paragraph 4 
above, we have observed that there is a strong correlation between 
changes in the level of mRNA present in any particular cell type and the 
level of protein expressed from that mRNA in that cell type. In 
approximately 80% of our observations we have found that increases in 
the level of a particular mRNA correlates with changes in the level of 
protein expressed from that mRNA when human tumor cells are compared 
with their corresponding normal cells. 

6. Based upon my own experience accumulated in more than 20 years of 
research, including the data discussed in paragraphs 4 and 5 above and my 
knowledge of the relevant scientific literature, it is my considered 
scientific opinion that for human genes, an increased level of mRNA in a 
tumor cell relative to a normal cell typically correlates to a similar increase 
in abundance of the encoded protein in the tumor cell relative to the 
normal cell. In fact, it remains a central dogma in molecular biology that 
increased mRNA levels are predictive of corresponding increased levels of 
the encoded protein. 

Significantly, Dr. Polakis declared that "in approximately 80% " of the cases observed in 
connection with the Tumor Antigen Protein, increases in the mRNA levels correlated 
with changes in the levels of protein expression. Thus, this is direct evidence that gene 
amplification more likely than not correlates with protein overexpression. Indeed, 
according to MPEP § 2107, the Examiner "must accept an opinion from a qualified 
expert that is based on relevant facts whose accuracy is not being questioned; it is 
improper to disregard the opinion solely because of a disagreement over the significance 
or meaning of the facts offered ." (emphasis added). 

With the Amendment and Request for Continued Examination filed June 20, 2006, 
Appellants submitted a second Declaration of Paul Polakis that included data establishing 
that more than 90% of the genes identified as being amplified in the Tumor Antigen 
Project referenced in the Polakis Declarations (Example 28 in the present application is 
based on the Tumor Antigen Project referenced in the Polakis Declarations) were 
detectably overexpressed in human tissue compared to normal tissue at both the mRNA 
and protein levels. More specifically. Appellants direct the Board's attention to 
paragraph 5 of the Second Declaration of Dr. Polakis, where Dr. Polakis declares that the 
data provided therein indicates that: 
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of the 31 genes identified as being detectably overexpressed in human tumor 
tissue as compared to normal tissue at the mRNA level, 28 of them (i.e., greater 
than 90%) are also detectably overexpressed in human tumor tissue as compared 
to normal human tissue at the protein level. As such, in cases where we have 
been able to quantitatively measure both (i) mRNA and (ii) protein levels in both 
(i) tumor tissue and (ii) normal tissue, we have observed that in the vast majority 
of cases, there is a very strong correlation between increases in mRNA expression 
and increases in the level of protein encoded by that mRNA. 

Second Declaration of Paul Polakis submitted June 20, 2006, at Paragraph 5, Exhibit B. 

The Polakis Declarations are persuasive evidence of how one of ordinary skill in the art 
would view Applicant's assertion of utility, which is based on the art accepted correlation 
between gene amplification and protein overexpression. 

(3) The Scott Declaration 

Appellants also submitted a declaration by Randy Scott, Ph.D., in support of their 
assertion of utility for the PR0347 polypeptides. See Amendment and Request for 
Reconsideration filed 12/1 1/06. Dr. Scott was a co-founder of Incyte Pharmaceuticals, 
Inc., the world's first genomic information business, and is currently the Chairman and 
Chief Executive Officer of Genomic Health, Inc., a life science company located in 
Redwood City, California, which provides individualized information on the likelihood 
of disease recurrence and response to certain types of therapy using gene expression 
profiling. Based on his more than 15 years of personal experience with the DNA 
microarray technique and its various uses in the diagnostic and therapeutic fields, and his 
familiarity with the relevant art, Dr. Scott unequivocally confirms that, as a general 
rule, there is a good correlation between mRNA and protein levels in a particular 
tissue. Appellants respectfiilly direct the Board's attention to paragraph 10 of the Scott 
Declaration: 

One reason for the success and wide-spread use of the DNA microarray 
technique, which has led to the emergence of a new industry, is that generally 
there is a good correlation between mRNA levels determined by microarray 
analysis and expression levels of the translated protein. Although there are some 
exceptions on an individual gene basis, it has been a consensus in the scientific 
community that elevated mRNA levels are good predictors of increased 
abundance of the corresponding translated proteins in a particular tissue. 
Therefore, diagnostic markers and drug candidates can be readily and efficiently 
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screened and identified using this technique, without the need to directly 
measure individual protein expression levels. 

(emphasis added). 

In the Office action mailed March 7, 2007, the Examiner rejected the Scott Declaration as 
unpersuasive because in the Examiner's view the Scott Declaration sets forth conclusions, 
not facts, and because it is outweighed by the totality of the evidence. Appellants 
respectfully disagree with those characterizations. In his declaration, Dr. Scott 
unequivocally confirms that, as a general rule, there is a good correlation between mRNA 
and protein levels in a particular tissue. This conclusion, which states a general rule 
observed over time is based on the stated facts that Dr. Scott has more than 1 5 years 
experience with microarray technologies, and in his experience. Dr. Scott has noticed a 
good correlation. Appellants respectfully submit that when the Scott Declaration is 
considered with the other evidence cited by Appellants supporting the asserted utility, as 
it must be, it is clear that Appellants have met the burden of establishing a utility for the 
claimed polypeptide. Indeed, as Appellants noted above, the Scott Declaration was 
submitted along with the response that led to issuance of the '308 patent. 

(4) The Ashkenazi Declaration 

Finally, Appellants submitted declaratory evidence demonstrating Appellants' claimed 
invention is supported by an adequate utility even if the Board finds one of ordinary skill 
in the art would not find it more likely than not that gene amplification correlates with 
protein overexpression (a point which Appellants do not concede). Appellants submitted 
a declaration by Avi Ashkenazi, Ph.D. and an article by Hanna and Momin (Pathology 
Associates Medical Laboratories, August 1999) with their Amendment and Response 
filed 12/24/03, which demonstrates utility of the claimed polypeptides because 
simultaneous testing of gene amplification and gene product over-expression enables 
more accurate tumor classification , even if the gene-product, the protein, is not over- 
expressed. As Dr. Ashkenzi explains, this leads to better determination of a suitable 
therapy for the tumor as demonstrated by the real- world example of the breast cancer 
marker HER-2/neu. Appellants respectfully submit that this is a substantial utility 
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(separate from the substantial utility based on correlation between gene amplification and 

protein overexpression) adequate to satisfy the utility requirement of 35 U.S. C. § 101. 

Indeed, according to § 2107 of the MPEP, "any reasonable use that an applicant has 

identified for the invention that can be viewed as providing a public benefit should be 

accepted as sufficient, at least with regard to defining a "substantial" utility. 

f. Utility of the Claimed Polypeptides is Not Inconsistent 
with Knowledge in the Art 

In addition to providing evidence of issued patents relying on the same or similar 
assertions of utility, numerous declarations establishing the significance of the PR0347 
gene amplification and correlation of mRNA and polypeptide expression levels, 
throughout prosecution Appellants have cited more than 140 references demonstrating 
that gene amplification more likely than not correlates with protein overexpression. See, 
e.g., Response and request for Continued Examination mailed 12/1 1/06. These 
references cited by Appellants demonstrate that one of ordinary skill in the art would 
reasonably conclude that the present invention is supported by a specific, substantial, and 
credible utility. 

(1) Gene Amplification More Likely Than Not 
Correlates with mRNA Overexpression 

Indeed, references by Pollack et al., Omtoft et al, Hyman et al, Varis and Bermont 
demonstrate that gene amplification more likely than not correlates with increased 
mRNA expression. Specifically, Pollack et al. profiled DNA copy number alterations 
across 6,691 mapped human genes in 44 breast tumors and 10 breast cancer cell lines and 
reported that microarray measurements of mRNA levels revealed remarkable degrees to 
which variation in gene copy number contributes to variation in gene expression in tumor 
cells. See Pollack et al, "Microarray analysis reveals a major direct role of DNA copy 
number alteration in the transcriptional program of human breast tumors." 2002. PNAS, 
99(20):12963-12968. Pollack et al further report that their findings that DNA copy 
number plays a role in gene expression levels are generalizable. Thus significantly, 
"[tjhese findings provide evidence that widespread DNA copy number alteration can lead 
directly to global deregulation of gene expression, which may contribute to the 
development or progression of cancer." 
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In particular, Pollack et al. report a parallel analysis of DNA copy number and mRNA 
levels. Pollack et al. found that "[t]he overall patterns of gene amplification and elevated 
gene expression are quite concordant, i.e., a significant fraction of highly amplified genes 
appear to be correspondingly highly expressed." (emphasis added). Specifically, of 1 17 
high-level DNA amplifications 62% were associated with at least moderately elevated 
mRNA levels and 42% were found associated with comparably highly elevated mRNA 
levels. 

Omtoft et al. report similar findings in "Genome-wide study of gene copy numbers, 
transcripts, and protein levels in pairs of non-invasive and invasive human transitional 
cell carcinomas." 2002. Molecular & Cellular Proteomics 1.1, 37-45. Initially, Omtoft 
et al. note that "[hjigh throughput array studies of the breast cancer cell line BT474 
ha(ve) suggested that there is a correlation between DNA copy numbers and gene 
expression in highly amplified areas ( ), and studies of individual genes in solid tumors 
have revealed a good correlation between gene dose and mRNA or protein levels in the 
case of c-erb-B2, cyclin dl, emsl, and N-myc." Omtoft et al, at p. 37. 

Specifically, Omtoft et al. used 2D-PAGE analysis on four breast tumor tissue samples to 
determine correlation between genomic and protein expression levels of 40 well resolved, 
known proteins. Omtoft reported that "[i[n general there was a highly significant 
correlation (p<0.005) between mRNA and protein alterations ( ). Only one gene showed 
disagreement between transcript alteration and protein alteration." (emphasis added). 
Omtoft et al, at p. 42. Additionally, Omtoft et al. report that "1 1 chromosomal regions 
where CGH showed aberrations that corresponded to the changes in transcript levels also 
showed corresponding changes in the protein level ( )." Omtoft et al, at p. 43. The 
regions examined by Omtoft include genes encoding proteins that are often found altered 
in bladder cancer. 

Omtoft et al. note that their study reports a striking correspondence between DNA copy 
number, mRNA expression and protein expression. Omtoft et ah, fiirther note that any 
observed discrepancies in correlation may be attributed to translation regulation, post- 
translation processing, protein degradation or some combination of these. 
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However, the Examiner rejected Appellants' reliance on Omtofl because allegedly 
Omtoft looked at "regions of chromosomes with clusters of chromosomal material 
containing strong gains." Office action mailed 7/10/08 at page 8. Additionally, the 
Office action asserts that "[i[f PR0347 is not part of a cluster showing strong gains, then 
the findings of Omtoft are not applicable." Id. Appellants respectfiilly disagree. 
Appellants rely on Omtoft for the teaching that in general gene amplification correlates 
with polypeptide overexpression. Omtoft clearly teaches this correlation as discussed 
above. 

Similarly Hyman et al, compared DNA copy numbers and mRNA expression of over 
12,000 genes in breast cancer tumors and cell lines, and found that there was evidence of 
a prominent global influence of copy number changes on gene expression levels. See 
Hyman et al, "Impact of DNA amplification on gene expression pattems in breast 
cancer." 2002. Cancer Research, 62:62-40-62A5. 

The Examiner also disagrees with Appellants' reliance on Hyman and argued that 
"[sjince Hyman et al found that less than half of the amplified genes were overexpressed 
at the mRNA level" Hyman supports the Office's posifion. Office acfion mailed 7/10/08, 
at page 9. Appellants respectfiilly disagree. Hyman reports that "[tjhroughout the 
genome, both high- and low-level copy number changes had a substantial impact on gene 
expression, with 44% of the highly amplified genes showing overexpression." Abstract. 
Hyman concludes that the disclosed analysis provided: "(a) evidence of a prominent 
global influence of copy number changes on gene expression levels; (b) a high-resolution 
map of 24 independent amplicons in breast cancer; and (c) identification of a set of 270 
genes, the overexpression of which was statistically attributable to gene amplification." 
Page 5. Hence, Hyman teaches gene amplification correlates with protein 
overexpression. 

Varis and Bermont are yet further examples that utility of the present invention based on 
a correlation between gene amplification and protein overexpression is not wholly 
inconsistent with knowledge in the art. Varis et al, carried out a comprehensive analysis 
of gene copy number and expression levels of 636 chromosome 17-specific genes in 
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gastric cancer. See Varis et al, "Targets of gene amplification and overexpression at 17q 
in gastric cancer." Cancer Res. l;62(9):2625-9. Specifically, Varis a/, report 

that analysis of DNA copy number changes by comparative genomic hybridization on a 
cDNA microarray revealed increased copy numbers of 1 1 genes, 8 of w^hich were found 
to be overexpressed in the expression analysis. Thus, Varis et al, teach there is a 72% 
correlation between increased DNA copy number and gene expression level. 

Bermont teaches that overexpression of pi 85 is usually associated with c-erbB-2 
amplification. Specifically, Bermont reports that 100% of the overexpressed pi 85 
protein in 106 breast cancer samples studied also displayed c-erbB-2 amplification. See 
Bermont et al, "Relevance of pi 85 HER-2/neu oncoprotein quantification in human 
primary breast carcinoma." Breast Cancer Res Treat. 2000 63(2): 163-9. See also Hu et 
al, "Profiling of differentially expressed cancer-related genes in esophageal squamous 
cell carcinoma (ESCC) using human cancer cDNA arrays: overexpression of oncogene 
MET correlates with tumor differentiation in ESCC." Clin Cancer Res. 2001 
7(1 1):3519-25 (the results of cDNA arrays showed that 13 cancer-related genes were 
upregulated > or = 2 fold and immunostaining results of the expression of the MET gene 
showed MET overexpression at the protein level, validating the cDNA arrays findings). 

These references demonstrate that one of ordinary skill in the art would accept that it is 
more likely than not that gene amplification correlates with mRNA overexpression. 

(2) mRNA Overexpression More Likely than not 
Correlates with Protein Overexpression 

Numerous other references cited by Appellants demonstrate that mRNA overexpression 
more likely than not correlates with protein overexpression.^ Indeed, in the Advisory 
Action mailed June 20, 2007, the Examiner expressly acknowledged that mRNA levels 
are predictive of polypeptide levels. Although there may not always be a 100% correlation 
between gene amplification and protein overexpression, the above discussed references 
evidence that gene amplification more likely than not correlates with mRNA 

^ For example, the references by Wang, Munaut, Hui, Khal, Caberlotto, Misrachi and Shemesh, Stou, Gou 
and Xie, Van der Wilt, Grenback, Shen, and Fu, which were submitted with and are discussed in the 
Response and Request for Continued Examination filed 12/1 1/06, demonstrate that mRNA levels correlate 
well with protein expression levels. 
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overexpression and the Examiner acknowledges that mRNA overexpression more likely 
than not correlates with protein overexpression. Indeed, Appellants note the Board also 
expressly recognized the latter in Decision of the USPTO Board of Patent Appeals and 
Interferences, Appeal No. 2006-1469 at page 9. Hence, the utility of the present invention 
is not wholly inconsistent with the knowledge in the art. Thus, these references provide 
further evidence that one of ordinary skill in the art would believe that the claimed 
invention is supported by a specific, substantial, and credible utility. 

g. The References Relied on by the Examiner do not 
Outweigh the Evidence Supporting Appellants' 
Asserted Utility 

Throughout prosecution of the present application. Appellants have overcome numerous 

references relied on by the Examiner including references by Chen, Hu, Haynes, Gygi, 

Lian, Fessler, Greenbaum, Nagaraja, Waghray, Sagnaliev , Lilley, King, Bork, Madoz- 

Gurpide et al, and Sen. See, e.g., Advisory Action mailed 6/20/07, Request for Continued 

Examination filed 8/17/07. In the final rejection, the Examiner relies on references by 

Godbout, Li, Pennica, and Konopka, in an attempt to overcome Appellants' asserted 

utility. Appellants' respectfully disagree that these references make it more likely than 

not that one of ordinary skill in the art would reject Appellants' assertion of utility for the 

claimed PR0347 polypeptides based on amplification of the PR0347 nucleic acid. 

(1) Godbout and Li are not Contrary to Appellants' 
Asserted Utility 

The Examiner alleges Godbout teaches that "[t]he DEAD box gene, DDXl, is a putative 
RNA helicase that is co-amplified with MYCN in a subset of retinoblastoma (RB) and 
neuroblastoma (NB) tumours and cell lines. Although gene amplification usually 
involves hundreds to thousands of kilobase pairs of DNA, a number of studies suggest 
that co-amplified genes are only overexpressed if they provide a selective advantage to 
the cells in which they are amplified." Office action mailed 3/7/07, at page 8. Based on 
this statement in Godbout, the Office action argues that Appellants' assertion of utility is 
not sufficient because the specification does not teach that the protein encoded by the 
PR0347 gene would confer any selective advantage on a cell expressing it. 
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Appellants respectfully disagree that Godbout teaches that amplified genes are only 
overexpressed if they provide a selective advantage. Rather, Godbout, which focuses on 
co-amvlified genes, states that "it is unlikely that a gene located ~ 400 kb from the MYCN 
gene will be consistently amplified as an intact unit unless its product provides a growth 
advantage to the cell." Page 21 162 of Godbout. Thus, rather than conclude that an 
amplified gene must encode a polypeptide that provides a selective advantage, Godbout 
suggests that the selective advantage plays a role in why a particular gene may be co- 
amplified with another gene. 

Appellants further respectfiilly submit that this aspect of the Godbout teachings is not 
relevant to Appellants' assertion of utility, which is not based on any gene that is alleged 
to be co-amplified. Indeed, amplification of PR0347 was confirmed by epicenter 
mapping. Specifically, Appellants confirmed that amplification of the closest known 
epicenter markers did not occur to a greater extent than that of PR0347. Appellants 
teach that this "strongly suggests that the DNAs tested are responsible for the 
amplification of the particular region on the respective chromosome." Paragraph 0750. 
Thus, based on this teaching of the specification, one of ordinary skill in the art would 
conclude that PR0347 is not a co-amplified gene but rather an amplified gene. 

Further, Appellants note that regardless of the co-amplification aspect of the Godbout 
reference, this reference teaches that a DEAD box gene, DDXl, shows good correlation 
between gene copy number, DDXl transcript levels, and DDXl protein levels in all 
cancer cell lines studied. See pages 21 164, 21 167, and 21168. Thus, Godbout does not 
teach that Appellants' assertion of utility is wholly inconsistent with or violates any 
scientific principles nor does Godbout make it more likely than not that one of ordinary 
skill in the art would doubt Appellants' assertion of utility. 

Li teaches that "genes that are concurrently amplified because of their location with 
respect to amplicons" generally do not show correlation between gene amplification and 
mRNA or polypeptide overexpression. However, just as Godbout is not persuasive 
evidence. Applicants respectfully disagree that Li is persuasive evidence in the context of 
the present invention. Framework and epicenter mapping analyses were carried out for 
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PR0347 to confirm that PR0347, and not some other gene, is responsible for the 
observed gene amplification. This coupled with the high rates of observed amplification 
(approximately 2 to 8 fold amplification in nearly 70% of all tissues tested) indicates that 
PR0347 gene amplification more likely than not correlates with overexpression of the 
PR0347 polypeptide. 

(2) Pennica and Konopka do not Overcome 

Appellants' Evidence Supporting Appellants' 
Asserted Utility 

Appellants respectfully disagree with the Examiner's continued reliance on Pennica and 
Konopka to rejected the pending claims. Pennica does not demonstrate that more likely 
than not one of ordinary skill in the art would not expect gene amplification levels to 
correlate with protein overexpression. First, WISP-1 gene amplification and RNA 
expression levels examined in Pennica showed a significant positive correlation. Second, 
although Pennica stated that WISPS was not significantly amplified, it was amplified 
(P=l .666) and overexpressed. Third, although WISP-2 gene amplification and RNA 
expression levels seemed to be inversely related, Pennica suggests that this result might 
be inaccurate: "[bjecause the center of the 20ql3 amplicon has not yet been identified, it 
is possible that the apparent amplification observed for WISP-2 may be caused by another 
gene in this amplicon." See Pennica at 14722. Thus, because the RNA expression 
pattern of WISP-2 cannot be accurately attributed to gene amplification of WISP-2, this 
result should be disregarded. Indeed, the teachings of Godbout taken with Pennica 
suggest that Pennica' s conclusion that the observed amplification is not actually 
attributable to WISP-2 is correct. Moreover, in the present case, appropriate controls for 
aneuploidy were used and page 137 of the present specification explains the procedures 
performed to confirm that the observed gene amplification was attributable in the present 
case to PR0347. Therefore, for this additional reason, Pennica et al. does not make it 
more likely than not that the present invention is not supported by a specific, substantial, 
and credible utility. 

Appellants also disagree with the Examiner's reliance on Konopka et al. to establish that 
"[pjrotein expression is not related to gene amplification but to variation in the level of 
mRNA produced from a single genomic template." Appellants respectfiilly submit that 
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the Examiner has generalized a very specific result disclosed by Konopka et al. to cover 
all genes. Konopka et al. actually state that "[pjrotein expression is not related to 
amplification of the abl gene but to variation in the level of bcr-abl mRNA produced 
from a single Ph' template." (See Konopka et al.. Abstract, emphasis added). The paper 
does not teach anj^hing whatsoever about the correlation of protein expression and gene 
amplification in general , and provides no basis for the generalization that apparently 
underlies the present rejection. The statement of Konopka et al. that "[pjrotein 
expression is not related to amplification of the abl gene . . ." is not sufficient to establish 
lack of utility. It is not enough to show that for a particular gene a correlation does not 
exist. The law requires that the Examiner show evidence that it is more likelv than not 
that such correlation, in general, does not exist. Such a showing has not been made. 

Indeed, neither Pennica nor Konopka establishes that one of ordinary skill in the art 
would reject Appellants' asserted utility. Both of these references were overcome during 
prosecution of the '308 patent. Specifically, as explained above, the '308 is assigned to, 
Genentech, Inc, who is the assignee of the present case. In the '308 patent, the inventors 
asserted the same diagnostic utility for the claimed polypeptide that Appellants assert, 
specifically a diagnostic utility based on gene amplification resulting in overexpression of 
the mRNA and subsequently, the protein of the gene. The examiner of the '308 patent 
repeatedly rejected but ultimately accepted that assertion of utility. In rejecting the 
assertion of utility, the examiner relied Pennica and Konopka but ultimately found these 
references overcome because the combined teachings of Pennica and Konopka are not 
directed towards the claimed polypeptide, nor towards genes in general, but rather are to 
a single gene or genes within a single family. Thus, their teachings cannot support a 
general conclusion regarding correlation between gene amplification and mRNA or 
protein levels . For these same reasons, Pennica and Konopka do not support the present 
rejection of the claims pending in this application and are overcome. 

For the reasons discussed above. Appellants respectfully maintain that the totality of this 
evidence currently under consideration demonstrates that it is more likely than not that 
one of ordinary skill in the art would accept Appellants' assertion of utility based on the 
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principle that PR0347 is more likely than not overexpressed in lung or colon tumor 
tissues. 

4. The Claimed Invention is Supported by a Utility that is 
Specific, Substantial, and Credible 

Finally, use of the polypeptide sequence of PR0347 as a diagnostic marker is a 
specific, substantial, credible, and well established utility. 

"Specific utility" is defined as: 

[a] utility that is specific to the subject matter claimed. This contrasts with a 
general utility that would be applicable to the broad class of the invention. 
For example, a polynucleotide whose use is disclosed simply as a 'gene 
probe' or 'chromosome marker' would not be considered to be specific in the 
absence of a disclosure of a specific DNA target. Similarly, a general 
statement of diagnostic utility, such as diagnosing an unspecified disease, 
would ordinarily be insufficient absent a disclosure of what condition can be 
diagnosed. 

Revised Interim Utility Guidelines Training Materials, pgs. 5-6 (http://www.uspto.gov/ 
web/offices/pac/utility/utilityguide.pdf). At pages 1 19 and 137 of the specification, the 
presently claimed polypeptides are asserted to be useful as targets for therapeutic 
intervention in lung or colon cancer or as diagnostic markers, indicating the presence of 
tumor cells in lung or colon tissue samples. These utilities are specific to the claimed 
polypeptides, which are encoded by nucleic acids that are amplified in lung or colon 



"Substantial utility" is defined as: 



a utility that defines a 'real world' use. Utilities that require or constitute 
carrying out further research to identify or reasonably confirm a "real world" 
context of use are not substantial utilities. For example, both a therapeutic 
method of treating a known or newly discovered disease and an assay method 
for identifying compounds that themselves have a "substantial utility" define a 
"real world" context of use. An assay that measures the presence of a material 
which has a stated correlation to a predisposition to the onset of a particular 
disease condition would also define a "real world" context of use in 
identifying potential candidates for preventive measure or further monitoring. 
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Revised Interim Utility Guidelines Training Materials, pg. 6 (http://www.uspto.gov/web 
/offices/pac/utility/utilityguide.pdf). The presently claimed polypeptides are also 
supported by a substantial utility because the utilities discussed above, i.e. therapeutic 
targets and diagnostic markers, are real world uses. For example, similar to the statement 
found in the above quote from the Guidelines, the present specification discloses an assay 
that measures gene amplification in cancerous cells. The patents, declarations and 
articles discussed above, supra at 12-37, correlate that gene amplification in cancerous 
cells with polypeptide overexpression in cancerous cells. Therefore, the claimed 
polypeptides are supported by a substantial utility. 

"Credible" utility is defined as: 

Where an applicant has specifically asserted that an invention has a particular 
utility, that assertion cannot simply be dismissed by Office personnel as being 
'wrong'. Rather, Office personnel must determine if the assertion of utility is 
credible {i.e., whether the assertion of utility is believable to a person of 
ordinary skill in the art based on the totality of evidence and reasoning 
provided). An assertion is credible unless (A) the logic underlying the 
assertion is seriously flawed, or (B the facts upon which the assertion is based 
are inconsistent with the logic underlying the assertion. Credibility as used in 
this context refers to the reliability of the statement based on the logic and 
facts that are offered by the applicant to support the assertion of utility. A 
credible utility is assessed from the standpoint of whether a person of ordinary 
skill in the art would accept that the recited or disclosed invention is currently 
available for such use. For example, no perpetual motion machines would be 
considered to be currently available. However, nucleic acids could be used as 
probes, chromosome markers, or forensic or diagnostic markers. Therefore 
the credibility of such an assertion would not be questioned, although such a 
use might fail the specific and substantial tests. 

Revised Interim Utility Guidelines Training Materials, pg. 5 (http://wv^.uspto.gov/web/ 
offices/pac/utility/utilityguide.pdf). The present invention is supported by a credible 
utility. As discussed above, supra at 12-37, the patents, declarations, and references cited 
by Appellants demonstrate that the logic underlying Appellants assertion of utility is not 
seriously flawed, nor are the facts upon which utility is asserted inconsistent with the 
logic underlying the assertion of utility. Therefore, utilizing the claimed polypeptides as 
therapeutic targets or diagnostic markers in lung or colon cancer is a credible utility. 
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A "well established" utility is a: 

specific, substantial, and credible utility which is well known, immediately 
apparent, or implied by the specification's disclosure of the properties of the 
material, alone or taken with the knowledge of one skilled in the art. 

Revised Interim Utility Guidelines Training Materials, pg. 7 (http://www.uspto.gov/web/ 
offices/pac/utility/utilityguide.pdf). For the reasons demonstrated above, supra at 12-37, 
Appellants' asserted utility is specific, substantial, and credible. Hence, it is also well 
known. 

For all the above reasons, Appellants have demonstrated currently pending claims 27-34 
are supported by an asserted specific, substantial, credible and well-established utility and 
therefore, respectfully request that the rejection of claims 25-34 and 36 for lack of utility 
be reversed. 

C. The Enablement Rejection Under 35 U.S.C. § 1 12, First Paragraph 
Should Be Withdrawn 

In the Final Office Action mailed July 1 0, 2008 and the Advisory Action mailed 
October 8, 2008, the Examiner maintains the rejection of Claims 27-34 under 35 U.S.C. § 
1 12, first paragraph, because it is alleged that the presently claimed invention is not 
supported by a substantial utility, and therefore, one skilled in the art would not know 
how to use the claimed invention. As discussed in the remarks above. Appellants 
respectfiilly submit that the claimed polypeptide is supported by a substantial utility. 
Accordingly, Appellants respectfully request reconsideration and reversal of the rejection 
of Claims 27-34 under 35 U.S.C. § 1 12, first paragraph as allegedly not enabled because 
one of ordinary skill in the art allegedly would not know how to use the claimed PR0347 
polypeptides. 

VIIL CONCLUSION 

For the reasons given above, Appellants submit that the specification discloses at 
least one patentable utility for the PR0347 polypeptides of Claims27-34, and that one of 
ordinary skill in the art would understand how to used the claimed polypeptides, for 
example in the diagnosis of lung and colon tumors. Therefore, claims 27-34 meet the 
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requirements of 35 USC §101 and 35 USC §1 12, first paragraph. Accordingly, reversal 
of all the rejections of claims 58-65 and 68-70 is respectfully requested. 

Respectfully submitted. 



/C. Noel Kaman/ 
C. Noel Kaman 
Registration No. 51,857 
Attorney for Apphcant 

BRINKS HOFER GILSON 8c LIONE 
P.O. BOX 10395 
CHICAGO, ILLINOIS 60610 
(312)321-4200 
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CLAIMS APPENDIX 

LISTING OF THE CLAIMS; 

Claims 1-26 (canceled) 

Claim 27 (previously presented): A polypeptide isolated from lung or colon tissue 
comprising: 

(a) the amino acid sequence of the polypeptide shown in Figure 20 (SEQ ID 
NO:50); 

(b) the amino acid sequence of the polypeptide shown in Figure 20 (SEQ ID 
NO:50), lacking its associated signal peptide; 

(c) the amino acid sequence of the extracellular domain of the polypeptide 
shown in Figure 20 (SEQ ID NO:50); 

(d) the amino acid sequence of the extracellular domain of the polypeptide 
shown in Figure 20 (SEQ ID NO:50), lacking its associated signal peptide; or 

(e) the amino acid sequence of the polypeptide encoded by the full-length 
coding sequence of the cDNA deposited under ATCC accession number 209532. 

Claim 28 (previously presented): The polypeptide of claim 27 isolated from lung or 
colon tissue, comprising the amino acid sequence of the polypeptide shown in Figure 20 
(SEQ ID NO:50). 

Claim 29 (previously presented): The polypeptide of claim 27 isolated from lung or 
colon tissue, comprising the amino acid sequence of the polypeptide shown in Figure 20 
(SEQ ID NO:50), lacking its associated signal peptide. 

Claim 30 (previously presented): The polypeptide of claim 27 isolated from lung or 
colon tissue, comprising the amino acid sequence of the extracellular domain of the 
polypeptide shown in Figure 20 (SEQ ID NO:50). 

Claim 31 (previously presented): The polypeptide of claim 25 isolated from lung or 
colon tissue, comprising the amino acid sequence of the extracellular domain of the 
polypeptide shown in Figure 20 (SEQ ID NO:50), lacking its associated signal peptide. 
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Claim 32 (previously presented): The polypeptide of claim 29 isolated from lung or 
colon tissue, comprising the amino acid sequence of the polypeptide encoded by the full- 
length coding sequence of the cDNA deposited under ATCC accession number 209532. 

Claim 33 (previously presented): A chimeric polypeptide comprising a polypeptide 
according to claim 25 fused to a heterologous polypeptide. 

Claim 34 (previously presented): The chimeric polypeptide of Claim 33, wherein said 
heterologous polypeptide is an epitope tag or an Fc region of an immunoglobulin. 

Claim 35-36 (canceled) 



37 



Application No. 09/943,664 



Ref No. 10466/127 (P2548P1C8) 



EVIDENCE APPENDTX 

Attached to this Appendix are the following declarations submitted under 37 C.F.R. 
§1.131, which the Examiner entered into the record on the dates indicated below: 

1 . Declaration of Audrey Goddard, Ph.D., entered June 26, 2003. 

2. First Declaration of Paul Polakis, Ph.D., entered November 25, 2005. 

3 . Second Declaration of Paul Polakis, Ph.D., entered June 20, 2006. 

4. Declaration of Randy Scott, Ph.D., entered December 1 1 , 2006. 

5. Declaration of Avi Ashkenazi, Ph.D., entered December 24, 2003. 
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IN THE UNITED STATES PA;TENT 



AND TRADEMARK OFFICE 



In re Application of: 

Kevin P. Baker et al. 

Serial No. 09/944^96 

Filing Date: August 30, 2001 

For SECRETED AJSD 

TRANSMEMBRANE 
POLYPEPTIDES AND NUCLEIC 
ACIDS ENCODING THE SAME 

DECLARATION OF AUDR EY D. GODDARD. Ph.D UNDER 37 C.F.R 8 1.132 

Assistant Commissioner of Patents 
Washington, D.C. 2023 1 

Sin 

I, Audrey D. Goddard, Ph.D. do hereby declare and say as follows: 

1. I am a SeniorClinical Scientist at die Experimental Medicine/BioOncplogy, Medical 
Affairs Department of Genentech, Inc., South San Francisco, California 94080. 

2. Between 1993 and 2001, 1 headed the DNA Sequencing Laboratory at the Molecular 
Biology Department of Genentech, Inc. During this time, my responsibilities included the 
identification and characterization of genes contributing to the oncogemc process, and determination 
of the chromosomal localization of novel genes. 

3. My scientific Curriculum Vitae, including my list of publications, is attached to and 
forms part of this Declaration (Exhibit A). 



Examiner: Kemmerer, E. 
Group Art Unit No.: 1646 
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4. 



r am familiar with a variety of techniques known in the art for detecting and 
quantifying the amplification of oncogenes in cancer, including the quantitative TaqMan PGR (i.e.. 
"gene amplification") assay described in the above captioned patent application. 

5. The TaqMan PGR assay is described, for example, in the following scientific 
publications: Higuchi et aL, Biotechnolog y 10:413-417 (1992) (Exhibit B); Livak et aJ., PCR 
Methods Appl., 4:357-362 (1995) (Exhibit C) and Heid et aL, Genome Res, 6:986-994 (1996) 
(Exhibit D). Briefly, the assay is based on the principle that successfiU PGR yields a fluorescent 
signal due to Taq DNA polymerase-mediated exonuclease digestion of a fluorescentfy labeled 
oligonucleotide that is homologous to a sequence between two PGR primers. The extent of 
digestion depends directfy on the amount of PGR, and can be quantified accurately by measuring the 
incrementinfluorescencethatresultsfromdecreasedenergytransfer. This is an extremely sensitive 
technique, which allows detection in the exponential phase of the PGR reaction and, as a result,, 
leads to accurate determination of gene copy number. 

6. The quantitative fluorescent TaqMan PGR assay has been extensively and 
successfiilly used to characterize genes involved in cancer development and progression. 
Amplification of protooncogenes has been studied in a variety of human tumors, and is widely 
considered as.having etiological, diagnostic and prognostic significance. This use of the quantitative 
TaqMan PGR assay is exemplified by the following scientific publications: Pennica et aL, Proc. 
Natl. Acad. Sci. tf.SA 95(25): 14717-14722 (1998) (Exhibit E); PM et aL, Nature 
396(6712):699-703 (1998) (Exhibit F) andBieche etaL, IntJ.Gancer 78:661-666 (1998) (Exhibit 
G). the first two of which I am co-author. In particular, Pennica et aL have used the quantitative 
TaqMan PGR assay to study relative gene amphfication of WISP and c-myc in various cell lines, 
colorectal tumors and nonnal mucosa. Pitti et aL studied the genomic amplification of a decoy 
receptor for Fas ligand in lung and colon cancer, using the quantitative TaqMan PGR assay. Bieche 
et aL used the assay to study gene amplification in breast cancer. 
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7. It is ray personal experience that the quantitative TaqMan PGR technique is 
technically sensitive enough to detect at least a 2-fold increase in gene copy number relative to 
control. .It is further my considered scientific opinion that an at least 2-foId increase in gene copy 
number in a tumor tissue sample relative to a normal (i.e., non-tumor) sample is significant and 
usefiil in that the detected increase in gene copy number in the tumor sample relative to the normal 
sample serves as a basis for using relative gene copy number as quantitated by the TaqMan PGR 
technique as a diagnostic marker for the presence or absence of tuihor in a tissue sample of unknown 
pathology. Accordingly, a gene identified as being amplified at least 2-fold by the quantitative 
TaqMan PGR assay in a tumor sample relative to a normal sample is usefiil as a marker for the 
4iagnosis of cancer, for monitoring cancer development and/or for measuring the efiBcacy of cancer 
therapy. 

8. I declare fiirther that all statements made herein ofmy own knowledge are true and . 
that all statements made on information and belief are believed to be true. I declare that these 
statements were made with the knowledge that willfid false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Gode, and that such willfiil false statements may jeopardize the vaUdity of the application or any 
patent issuing thereon. 



Audrey D.Goddard,Ph.D. 
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INVITED PRESENTATIONS 
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3ty control in ONA Sequendng: the-u^^hVcd end Phrap. Bay Area Saquendng 
Users Meeting. Berkeley. CA, USA. Apnl 1999 . , ^ 

High throughput secreted protein idenWcatlon and boning. j^^JJlh 'ritemafonal Genome 
Sequencing and Analysi-s Conference. Miarrl. FL. USA. September 1998 
The evolution of DNA sequ^ncins: The Genentech perspective. Bay Ar^a Sequencing Users 
Meeting. Berkeley. CA. USA. May 1998 

Francisco, CA, USA. Odoher, 1996 H^AHnnt 
Endocrine Society. Anaheim, CA, USA. June 1994 
Leukemia and Rfilated Disease. Padua, Italy, October 1991 
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preparation. 
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?Sa DG. vli"' ^Sd?d% a.d oumey AL. FHFR. a nov«. receptor for the 
nt)tX3Dlast growth factors. Manusaipt submitted. 

Adams SH Chui C Schilbach SL. Yu XX. Coddard AD, Gfimaldi JC. Lee J. Dowd P Colman 
S uwfDM200i) BFI?^^ ^cyl-CoAthioesterase induced in thermogenic brovvn 
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to obesity. Biochemical Jni/mal 360; 135-14Z 
- Lee J Ho WH Maruolca M. Cnrpuz RT. Baldwin DT. Foster JS. Goddard AO. Van^ura DG. 
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17 receptor homolog IL-17Rh1 . Joumat nf Biological Chemistry 276(2). 1660-1664. 
Xie M-H, Agganvai S. Ho W-H. Foster J. Zhang Z Stinson J. Wood Wl. Ooddard AD and 
Gurney (2000) Interleiikin (IL>-22, a novel human cytokine that signals ^ oughth^ 
interfJon-receptor related proteias GRF2-4 and IL-22R. Journal ofB>olog<cel Chemistry 27S. 
:i 1335-31 339. 

Weiw GA, Watanabe CK. Zhong A. Goddard A and SIdhu SS_;^(2000) Rapid mappingpf 
protein functional epitopes by nombinatorial alanine scanning. Pmc. Netl. Acad. Scl. USA 97. 
8050-895A. 

Quo S, Yamaguchi Y, Schilbach S, Wade T.;t.ee J, Gdddard A French D . Handa H, 
Rosenthal A. (2000) A regulator of transcriptional elontjetion controls vertebrate neuronnl 
development. Nature 408: 366-369. 
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VM. (2000) Two-amino acid molecular switch in an epithelial morphogen that rftgulates 
binding to two distinct receptors. Sn/ence 290: 523-527. 

Sehl PD Tai JTN. Hiilan KJ, Brown L*., Ooctdard A. Yang R, Jin H and Lowe DQ. (2000) 
Application of cD!^ microarrays in determining molecular phenotype in cjjrdiac growth, 
developmant, and response «n injury. Clrtolatior) 101: 1990-1999. 
Guo S Brush J Teraoka H, Goddard A. Wilson SW, Mullins MC and Ro.senthal A. (1999) 
Development of noradrenergir. neUrohs in the ZQbraflsh hindbr^in requires BMP. FGF8, and 
the homeodomain protein soulle6B/Phox2A-. Weuron 24: 555-566. 

Stone D. Murone, M. Luoh, S. Ye W. Armanini P. Gumey A. Phillips HS. Brush, J, Goddard 
A. de Sauvage FJ and Rosenthal A. (1999) Cttaraderi^ation of the human suppressor nf 
fused; a negative regulator of the zlncflnger transcription factor Gli. J. Cell Sci. 112: 4437- 
4448. 

Xle M-H, Holcnmb I. Deuel B. Dowd P, Hueng A. Vagts A, Foster J. Liang J. Brush J, Gu Q, 
Hillan K. Coddard A and Gumey, A.L. (1999) FGF-19, a novel fibrobla.st growth factor with 
unique specificity for FGFR4. Cytokioe 11:, 729-735. 
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DECLARATION OF PAUL POLAKIS, PkD. 
I, Paul Polakis, Ph.D., declare and as follows: 

1. IwasawanIedaPh.D. by the Department of Biochemistiy of the Michigan 
State University in 1984. My scientific Cuiriculum Vitae is attached to and fomis 
part of this Declaration (Exhibit A). 

2. I am currently employed by Genentech, Inc. where my job title is Staff 
SciaitistSmce joining G«ientech in 1999, one of my primary responsibilities has 
been leadmg Genentech's Tumor Antigen Project, which is a large research project 
wia a primary focus on identiJfying tumor ceil markers that find use as targets for 
both flie diagnosis and treatment of cancer in humans. 

l' ^ of the Tumor Antigen Project, my laboratory has been analyzing 
differential expression of various genes in tumor ceUs relative to normal cells 
The purpose of this research is to identify proteins that are abundantly expressed 
on certam tumor cells and that are either (i) not expressed, or (ii) expressed at 
lower levels, on corresponding normal cells. We call such differentially expressed 
proteins "tumor antigen proteins". When such a tumor antigen protein is 
Identified, one can produce an antibody tfaat recogm'zes and binds to that protein 
Such an antibody finds use in the diagnosis of human cancer and may ultimately 
serve as an effective therapeutic in the treatment of human cancer. 

4 In the course of the research conducted by Genentech's Tumor Antigen 
Project, we have employed a variety of scientific techniques for detecting and 
studymg differential gene ejqjression in hiiman tumor cells relative to normal cells 
at genomic DNA,.mRNA and protein levels. An important example of one such ' 
technique is the well known and widely used technique of microarray analysis 
which has proven to be extremely usefiil for the identification of mRNA molecules 
that are differentially expressed in one tissue or cell type relative to another In the 
course of our research using microarray analysis, we have identified 
approximately 200 g^e transcripts that are present in human tumor cells at 
significantly higher levels than in coiresponding nomial human cells. To date we 
have generated antibodies that bind to about 30 of the tumor antigen proteins ' 
expressed from these differentially expressed gene transcripts and have used these 
antibodies to quantitatively determine the level of production of these tumor 
antigen proteins in both human cancer cells and coiresponding normal ceils We 
have then compared the levels of mRNA and protein in both the tumor and normal 
cells analyzed. 

5^ From the mRNA and protein expression analyses described in paragrqih 4 
above, we have observed that there is a strong correlation between changes in the 
leveJ of mRNA present m any particular cell type and the level of protein 



caressed WthatmRNAinthatcelltype. In ^proximateJy 80% of our 
ob^eiyadons we have found that increases in Ihe level of a particular liiRNA 
correlates xwth changes m the level of protein expressed fiom that mRNA when 
human tumor cells are compared with their corresponding nonnal cells. 

6. Based upon my own experience accumulated in more than 20 years of 

mcludmg fte data discussed in pamgmphs 4 and 5 above and my 
knowlecfee of the relevant scientific literature, it is my considered scientific 
opinion that for hmnan genes, an increased level of mRNA in a tumor cell relative 
to a nonnal cell tj^jically correlates to a similar increase in abundance of the 
^codedproteininthetmnorcellrelativetothenonnalcell. In fact, it remains a 
central dogma m molecular biology that increased mRNA levels are predictive of 
con-espondmg mcreased levels of the encoded protein. While there have been 
published reporte of genes for which such a correlation does not exist, it is ray 
qjmion that such r^orts are exceptions to the commonly midei^tood general rule 

mJl>SS^ttif^^^^ ^^'"^'^^^^^^^ 

J^f^^^t^^^^ all statements made herein of my own knowledge are 
statements made on information or belief are believed to betue 
^d further that tiiese statements were made with the knowledge that willfirf Msc 
statements and tfie like so made are pumshable by fine or imprisomnent, or both, 
under Section 1001 of Title 18 of the United States Code and that such ^mM 
stetements may jeopardize the validity of the application or any patent issued 
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PUBLICATIONS: 

1. Polakis, P G. and Wilson. J. E. 1982 Purification of a Highly Bindable Rat Brain 
Hexokinase by High Perfomiance Liquid Chromatography. Blochem. Bioohvs 
Res. Commun. 107, 937-943. i- J • 

2. Polakis, P.G. and Wilson, J. E. 1 984 Proteolytic Dissection of Rat Brain 
Hexokinase: Detennlnation of the Cleavage Pattern during Limited Digestion with 
Trypsin. Arch. Biochem. Biophys. 234, 341-352. 

3. Polakis, P. G. and Wilson. J. E. 1985 An Intact Hydrophobic N-Temiinal 
Sequence is Required for the Binding Rat Brain Hexokinase to Mitochondria. Arch. 
Biochem. Biophys. 236, 328-337. 

4. Uhing, R.J., Polakis,P.G. and Snyderman, R. 1987 Isoiaton of GTP-binding 
Proteins from Myeloid HL60 Cells. J. Biol. Chem. 262. 15575-15579. 

5. Polakis, P.G., Uhing, R.J. and Snyderman, R. 1988 The Formylpeptide 
Chemoattractant Receptor Copurifies with a GTP-binding Protein Containing a 
Distinct 40 kDa Pertussis Toxin Substrate. J. Biol. Chem. 263. 4969-4979. 

6. Uhing. R. J., Dillon, S., Polakis, P. G., Tmett. A. P. and Snyderman. R. 1988 
Chemoattractant Receptors and Signal Transduction Processes in Cellular and 
Molecular Aspects of Inflammation ( Poste. G. and Crooke, S. T. eds.) pp 335-379. 

7. Polakis, P.G., Evans, T. and Snydemnan 1989 Multiple Chromatographic Forms 
of the Formylpeptide Chemoattractant Receptor and their Relationship to GTP- 
binding Proteins. Biochem. Biophys. Res. Commun. 161, 276-283. 

8. Polakis, P. G.. Snydennan, R. and Evans. T. 1989 Characterization of G25K, a 
GTP-binding Protein Containing a Novel Putative Nucleotide Binding Domain. 
Biochem. Biophys. Res. Comun. 160, 25-32. 

9. Polakis, P.. Weber,R.F., Nevins,B., Didsbury, J. Evans.T. and Snyderman R 
1989 Identification of the ral and raci Gene Products, Low Molecular Mass GTP- 
binding Proteins from Human Platelets. J. Biol. Chem. 264. 16383-16389. 

10. Snyderman, R., Perianin. A.. Evans, T., Polakis, P. and Didsbury J 1989 G 
Proteins and Neutrophil Function. In ADP-Ribosylating Toxins and G Proteins- 
Insights into Signal Transduction. ( J. Moss and M. Vaughn, eds.) Amer Soc 
Microbiol, pp. 295-323. y . - 



f 1. Hart. M.J., Polakis, jvans, T. and Cerrione, R.A. 1990 a Identification 
and Charaterization of an Epidermal Growth Factor-Stimulated Phosphorylation of a 
Specific Low Molecular Mass GTP-bindIng Protein In a Reconstituted Phospholipid 
Vesicle System. J. Biol. Chem. 265, 5990-6001. 

12. Yatani, A.. Okabe. K., Polakis, P. Halenbeck, R. McConnick, F. and Brown, A. 
M. 1990 ras p21 and GAP Inhibit Coupling of Muscarinic Receptors to Atrial K+ 
Channels. Cell. 61 , 769-776. 

13. Munemitsu, S., Innis, M.A., Claris, R., McCormlck. F., Ullrich. A. and Polakis, 
P.O. 1990 Molecular Cloning and Expression of a G25KcDNA. the Human Homolog 
of the Yeast Cell Cycle Gene CDC42. Mol. Cell. Biol. 10. 5977-5982. 

14. Polakis, P.G. Rublnfeld, B. Evans. T. and McComiick, F. 1991 Purification of 
Plasma Membrane-Associated GTPase Activating Protein (GAP) Specific for rap- 
1/krev-1 from HL60 Cells. Proc. Natl. Acad. Sci. USA 88. 239-243. 

15. Moran, M. F., Polakis, P., McConnick, F., Pawson, T. and Ellis, C. 1991 Protein 
Tyrosine Kinases Regulate the Phosphorylation, Protein Interactions, Subcellular 
Distribution, and Activity of p21ras GTPase Activating Protein. Mol. CelL Biol. 11, 
1804-1812 

16. Rublnfeld, B., Wong, G.. Bekesi, E. Wood, A. McCormlck, F. and Polakis, P. G. . 

1991 A Synthetic Peptide Corresponding to a Sequence in the GTPase Activating 
Protein Inhibits p2iras Stimulation and Promotes Guanine Nucleotide Exchange. 
Intematl. J. Peptide and Prot. Res. 38, 47-53. 

17. Rubinfeld, B., Munemitsu, S., Clark, R„ Conroy, L., Watt, K., Crosier, W., 
McConnick. F., and Polakis, P. 1991 Molecular Cloning of a GTPase Activating 
Protein Specific for the Krev-1 Protein p2irap''. Cell 65, 1033-1042. 

18. Zhang, K. Papageorge, A., G., Martin, P., Vass, W. C, Olah, Z., Polakis, P., 
McCormlck, F. and Lowy, D, R. 1991 Heterogenous Amino Acids In RAS and 
RaplA Specifying Sensitivity to GAP Proteins. Science 254, 1630-1634. 

19. Martin, G., Yatani, A., Clark, R., Polakis, P., Brown, A. M. and McCormlck, F. 

1992 GAP Domains Responsible for p2iras_ciependent Inhibition of Muscarinic Atrial 
K+ Channel Currents. Science 255, 192-194. 

20. McCormlck, F., Martin. G. A., Clari<, R., Bollag, G. and Polakis, P . 1992 
Regulation of p21ras by GTPase Activating Proteins. Cold Spring Harbor Symposia 
on Quantitative Biology. Vol. 56, 237-241. 

21. Pronk, G. B., Polakis, P., Wong, G., deVries-Smits, A. M., Bos J. L. and 
McComnick, F. 1992 p60v-src can Associate with and Phosphorylate the p2iras 
GTPase Activating Protein. Oncogene 7,389-394. 

22. Polakis P. and McConnick. F. 1992 Interactions Between p2iras Proteins and 
Their GTPase Activating Proteins. In Cancer Surveys ( Franks, L. M., ed.) 12 25- 
42. 



^^^^^ 

3'^-R"b|nfeld,B..Souza.B. Albert J.. Muner.O..Chamberla^ S Ma<,^r^ f 



tXehuman^^^^^^^^ 1996 
Cell 84. 23-24. ^ ^""^ ^''^ rasGAP-assodated p62 protein. 

41. Papkoff, J.. Rubinfeld. B., Schryver. B and Polakis P iqqr w.f , 
assembly. ScSe zz^l^^W^r 

43. Munemilsu,S., Albert, I., Rubinfeld, B. and Polakis P IQQR noi . • 
4'Km''°'^''°"°'''^^^'""°-"~P™te1n."'Mo..Call.Biol.1^ 

~nl;:;dSt°™W^n^:iH^^^^^^^^^^ ^.896 IQGAP1, a 

cdc42Hs. EMBO i 1? 2997-3005 ' ^ ^"^<='°'' 

atnt^at'us ^troS/,AP^r,f '^^^^ ^"^ J. 1996 The 
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regulation of amiadiflo. Proc. Natl. Acad. Scf. 94, 242-247. 
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50. Rubinfeld. B^Robbins. P.. EI-Gamil,M.. Albert J.. Porfiri. P. and Polakis P 
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Cell Growth Differ, 8,801-809. 
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Current Biology 8, 573-581. 
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71. Tice DA Soloviev I, Polakis P. 2002 Activation of the Wnt Pathway Interferes 
^^^^withSerum Response Element-driven Transcription of Immediate Eariy Genes J 

Chem. 277, 6118-6123. 



DA, Szeto W, Soloviev I, Rubinfeld B, Fong SE, Dugger DL. Winer J. 
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73.Polakis.P.2002 Casein kinase I: A wnfer of disconnect. Cum Biol. 12 R499 
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target,or«,et.atn,e„tofoc;^-,,•<i:^-crce^=^e^^^ 

SgS;a1;,^Sn'^SiS^o^^^^^ 2003 A B,„,^,3 , 
Cell Res. 2921 1-20. aJTrerentiation of F9 teratocarcinoma cells. Exp. 

cancer tissues. Bioinformalics. ;;^„7^^'S-quant,tat,ve gene expression profiling in nonnal and 



SECOND OECf AR ATION OF Paftl POT aKT^, Ph n 
I, Paul Polakis, Ph.D.. declare and say as follows: 
Sci^ntiT""'^^ employed by Genentech, Inc. where my job tide is Sutff 

been leading Genemecb's Tumor Antigen Project, which is a large research 
project wjOi a pnraary focus on identifying tumor cell marker rhar find use 
as targets for both the diagnosis and treatment of cancer in hummis. 

As J stated in ray previous Declaration dated May 7, 2004 (attached as 
txtubu A), ray laboratory Has been employing a variety of techniques 
includmg microaixay analysis, to identify genes which are differeniiaUy 
expressed m human tumor tissue relaiive m normal human ii«ue The 
pnmaiy purpose of this research is to identify proteins that are abundantly 
expressed on certmn human tumor tissue(s) and that are either (i) not 
expressed, or (ii) expressed at detectably lower levels, on normal tissue(s). 

In the course of our research using microarray analysis, we have ideniified 
approx^nate ly 200 gene transcripts mat are presem in human tumor tissue 
at sigmficantly higher levels than in normal human tissue. To dare we 
have successfully generated antibodies that bind to 31 of the mmor anti-en 
proteins expressed from these differentially expressed gene transcripts md 
have used these antibodies lo quantitatively determine the level of 
production of these tumor antigen proteins in both human tumor tissue and 
normal tissue. We have then quantitatively compared the levels of mRNA 
and protein m both tiie tumor and normal tissues analyzed. The results of 
these analyses are attached herewith as Exhibit B. In Exhibit B, ' V means 
that the mRNA or protein was detectably overexpressed in the tumor tissue 
relative to normal ti.ssue and."-" means that no detectable overexpression 
was observed m the tumor tissue relative to normal tissue. 

As shown in Exhibit B, of the 31 genes identified as being detectably 
rrhf^P Nff , "^^^ tis^"^ ^ compared to normal human tissue 
at the mRNA level . 28 of thera (i.e., greater than 90%) are also detectably 
overexpressed in human tumor tissue as compared to normal human tissue 
at the protem levftl . As such, in the cases where we have been able to 
quannranvely measure both (i) mRNA and (ii) protein levels in both (i) 
tumor tissue and (ii) normal tissue, we have observed thai in the vast 
majoniy of cases, there is a very strong correlation between increases in 
mRNA expression and increases in the level of protein encoded by diai 
mRNA. 
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6. Based upon my own experience accumulated in more than 20 years of 
research, including the data discussed in paragraphs 4-5 above and my 
knowledge of the relevant scientific literaiiire, it is my considered scientific 
opinion that for hunian genes, an increased level of mRN A m a tumor 
tissue relative to a normal tissue more often than not correlates to a similar 
increase in abundance of the encoded protein in the tumor tissue relative to 
the norntal tissue. In fact, it remains a generally accepted working 
assumption in molecular biology that increased mRNA levels are more 
often than noi predictive of elevated levels of the encoded protein. In fact, 
an entire industry focusing on the research and development of therapeutic 
antibodies lo treat a variety of human diseases, such as cancer, operates on 
this working assumption. 

7. I hereby declare that all statements made herein of my own knowledge are 
true and thai all statements made on information or belief are believed to be 
true, ajid ftmher that ihese statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title IS of the United States 
Code^ and thai such willM statements may jeopardi2e the validity of the 
application or any patent issued thereon. 



Dated: 





Paul Polakis, Ph.D. 
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DECLARATION nirPAMn^.o^^TT pj,p ^^^^^^^^^^^ ^ ^ 

I, Randy Scott, Ph.D. declare and say as follows: 

^^1^ I hold a Bachelor or Science degree in Chemisto- from Emporia State University 
"" auu u Ph.D. i" p =— ■ — «^ 



2. I am Chairman and Chief Executive Officer of Genomic Health. Inc., a life 

science company founded inAugustof2000 located in Redwood City.Califomia, conducting 
sophisticated genomic research to develop clmically validated molecular diagnostics which 
provide individualized information on the likelihood of disease recurrence and response to 
certain types of therapy, 

3. In 1991. 1 co-founded Incyte Pharmaceuticals. Inc.. the world's first genomic 
mformation business. I served fte company in multiple capacities, including Chairman of the 
Board from August 2000 to December 2001 . President from January 1 997 to August 2000 and 
Chief Scientific Officer from March 1995 to August 2000. Under my leadership. Incyte has 
created the LifeSeq Gold® gene sequence and expression database, an industry standard and the 
most comprehensive collection of biological information in the world. I have also led Incyte to 
expand its focus beyond gene sequence databases to include the r^earch and application of gene 
expression, SNPs (single nucleotide polymorphisms), and proteomics. 

4. I am an inventor on several issued patents, and authored over 40 scientific 
publications in the fields of protein biology, gene discovery, and cancer. 

5. My Cuniculum Vitae is attached to and serves part of this Declaration. 

6. All statements made in this Declaration are based on my more than 15 years of 
personal experience with the DNA microarray technique and its various uses in the diagnostic 
and therapeutic fields, and my familiarity with the relevant art. 

7. The DNA microarray technology is based on hybridizing arrayed nucleic acid 
probes of known identity with target nucleic acid to determine the identity and/or expression 
levels (abundance) of target genes. DNA microairays work by exploiting the ability of a given 



mRNA molecule to hybridize to the DNA template from which it originated. By using an array 
containing many DNA samples, scientists can determine, in a single experiment, the expression 
levels of hundreds or thousands of genes within a sample by measuring the amount of mRNA 
bound to each site on the army. The amount of mRNA bound to the spots on the microarray is 
Preeisel^eafiur€d^erat}a&*^refil^ene^ression4n-fe^aH^l6^ 

8. DNA microarray analysis has been extensively used in drug development and in 
diagnosis of various diseases. For instance, if acertain gene is over-expressed in aparticular 
form of cancer relative to nonnal tissue, researchers use microairay chips to determine whether a 
drug candidate will reduce over-expression, and thereby cause cancer remission. In addition, if a 
gene has been identified to be over-expressed in a certain disease, such as a certain type of ' 
cancer, it can be used to diagnose that disease. Due to its importance m drug discovery and in 
the field of diagnostics, microarray technology has not only become a laboratory mainstay but 
also created a world-wide market of over $600 million in the year of 2005. A long line of 
companies, mcluding Incyte, AfEymetix, Agilent, AppUed Biosystems, and Amersham 
Biosciences, made microarray technology a core of their business. 

9. Correlation between mRNA and protein levels can be assessed by a variety of 
methods suitable for measuring protein expression levels, includmg, for example, SDS- 
polyaciylamide gel electrophoresis (SDS-PAGE), two-dimensional fluorescence-difference gel 
electrophoresis (DIGE), mass spectrometric approaches, microsequencing, and a combmation of 
these and similar known techniques, however, direct measurement of protein expression levels 
remains non-trivial. 

10. One reason for the success and wide-spread use of the DNA microarray 
technique, which has led to the emergence of a new mdustiy, is that generally there is a good 
correlation between mRNA levels determined by microarray analysis and expression levels of 
the translated protein. Although there are some exceptions on an individual gene basis, it has 
been a consensus m the scientific community that elevated mRNA levels are good predictors of 
increased abundance of the correspondmg translated protems in a particular tissue. Therefore, 
diagnostic markers and drug candidates can be readily and efficiently screened and identified ' 
using this technique, without the need to direcUy measure individual protein expression levels. 
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1 1. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or bo&, under Section 1001 of Title 18 of the United States 
-^derand^hat«uGh-willM&lse-statementfHmyjeopardi2s©^&^ 

Date: August // . 2006 

Randy Scott, Ph.D. 
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Randy W. Scott, Ph.D. 
Genomic Health 
301 Penobscot 
Redwood City, CA 94022 



EDUCATION. 

lol? Chemistry, Emporia State University, Emporia Kansas 

1983 PLD., Biochemistry, University of Kansas, Lawrence Kansas 

WORK EXPERIENCE: 

2000-present GENOMIC HEALTH, INC., Cofounder 

Chairman & CEO. (20nn- pr^<,^„f ) 

Founded a new genomics company and raised over $100 million to bring personalized medicine 

1991-2000 INCYTE, Cofounder 

Chairman of the Board (2000-2001) 

Helped lead fransition to a new management team and transition to drug development 
Presi dent and Chief Scientifin OfficRr ( IQQy.ynnm sueveiopment 
Responsible for Research & Development, Operations, Marketing & Sales. Built the world's first 
tfeZridrttTn T P'^' "'^^ ^200 million per year 2dtgT9 out 

the worlds top 20 pharmaceutical companies as subscribers S ^outor 

Vice President and Chief Scientific Of f icer (1991-1007) 

Built recombinant DNA therapeutic product portfolio and led the launch of the genomics business 
1985-91 INVITRON CORPORATION 

Sr. Directo r of Research (1998-1991) 
Responsible for Research & Development. 
Dire ctor of Protein Biochemistry flOftS-lOMft ) 

Responsible for building the protein purification group for a cGMP manufacturing facility 
producmg recombmant proteins, including monoclonal antibodies, tPA and F^? VlTl 

1983-85 UNIGENE LABORATORIES, Fairfield, New Jersey 

.S>-. Scientist Dept. of Prot ein Biochemistry, 

Led effort to work on IgA proteases linked to meningococcal infections 

OTHER EXPERIENCE: 

2005- Present AMERICAN CLINICAL LABORATORY ASSOCIATION 

Member. Board of Directors 

1997-2000 DLVDEXUS, INC., Cofounder 

Member. Bo ard of Directors. (1997-2000) 

Awards: 

2001 Genome Technology Magazine 2001 All-Star 
!qo7 Magazine list of Biotech's Top 25 Influential Insiders 

987 !"^^^Young^ASDAQ Silicon Valley Entrepreneur of the Year for Life Sciences 

1983 Phillip Newmark Research Award, University of Kansas 1983 
1 982 Borgendale Graduate Seminar Award, University of Kansas. 

Publications: 

wi? F^'-blasts: 



|„^R.W..T»1fica.i„„,Ch»,c«,iz.«„„,a„dF™c,i„„aIS„^^ 

Scott, R.W., and Baker, J.B., P„rificati„ of H™a= Protease Nexia lB!oLa»^258, 10439-10444 (1983). 



OhTi^SS • ' ® i '^"^T"''] i'^-u^'f **' Towensend, R.R.. Hardy, M.R., and Prior CP. Molecular Differences 

McGrogan, M Kennedy J., Golini, F., Ashton, N., Dunn, F.. Bell, K.. Tate. E., Scott, R.W., and Simonsen, C C 
Smicture of &e Human Protease Nexii, Gene and Expression of Recombinant fonns of PN- ." in sSSePrateaJe's and 
Serpms inthe Nervous System (B.W. Festoff ed.) pp.147-161 Plenum Press New York (1990). 

f ^■'^P^^S^\J-^., Winton, E.F.. Shafer, W.M., Martin, L.E.. Guzman, G.S. Pohl, J Scott, R.W and Kinkade 

i;"-^L?Grs^:£S^^^^^^ 

Ke'^J^tTBi^.cK^^^^^^^ 

Thornton, and R.W. Scott, The Role of 
Bactericidal/Permeabihty-Increasmg Protein as a Natural Inhibitor of Bacterial Endotoxin. J. of Immunol. 148:532-537, 

la^ferfiY^' wv^ J^""' "Antimicrobial and Antiendotoxin Activities of 

M^XZ^ n7 T^'^If^'"'^ ^ ^'^'^ ^ ^ Bacterial Endotoxin: Recognition and Effector 

Mechanisms (J. Levm, C.R. Alvmg, R.S. Munford, and P.L. Stutz eds.) pp. 373-377 Elsevier SciSIce PublisherB V. 

S.'^h>'A^*'"^ ^"T'^ ^"^^^'o ^^'^'"binant Human Protease Nexin-1 Prevents Articular Cartilage Degradation in 
the Rabbit Agents and Actions Suppl 39: 1 73-7 in press 1 993 uegraaanon m 

Mana M.N., Thornton, M.B., Snable, J.L., Leong S.. Lane J., Wilde C.G., and Scott R. W., Regulation of the Response to 
f4Tl993 Endogenous and Exogenous Lipopolysaccharide Binding Proteins" Blood Pud? llS- 

Scott RW, Sequencing the Human Genome (letter). Science 30 260:606-7 1993 

Marra M.N, Thornton M.B., Snable J.L.. Wilde C.G., Scott R.W., Endotoxin-binding and -neutralizing Pronerties of 
SSSS5;t^^^^^^^^^ andMonoclonalAntibodie'sHA-lAaTdE^S^^^^^ 

fnSl? ^^t^' ^^If^y^"^' Marchbanks CR, Scott RW, Opal SM Human Neutrophil Bactericidal/Permeability- 
mcreasmg Protem Reduces Mortality Rate from Endotoxin Challenge: a Placebo-Controlled Study. Crit Care 1^22^53- 

Sa^r'Ll"'^ ^'T- .^"''''^"^y^' Stackpole SA, Van Zee KJ, Marra MN, Scott RW, Seilhammer JJ, 

??Z?F ^IJ°'"'''°"p^''' ^' ^' T^°"^''^'^ ^ B^i^ Scott RW, Moldawer LL 

PlI? r ' u P^'whonuclear Leukocyte Surface and Plasma Bactericidal/Penneability-Increasing Protein ^nd 

Plasma Lipopolysaccharide Binding Protein During Endotoxemia or Sepsis. Arch Surg. 129:220-6, 1994 

S\w^an?^!!^'l^J■^^^^^ ^''^l""' ^^"^ '^^^^g- Thomton. MB, Miller, KL, 

R p . Bactencidal/Penneability-Increasing Protein and Lipopolysaccharide (LPS)-Binding Protein- 

LPS Bmdmg Properties and Effects on LPS-Mediated Cell Activation" J. Biol. Chem. 269:1741 1-17416. 1994 

SiSuSnS- [9^4'^'''""'" "^'^^^ ^' P'^' S<=o« RW. Seilhamer JJ, DNA 

Opal SM, Palardy JE, Marra MN, Fisher CJ Jr., McKelligon BM, Scott RW Lancet 344:429-3 1 1994 

\ ^"^'^^ ^' ^""^ ^' ^""« '^W' Protection against endotoxic shock by 

Bactericidal/permeabihty-mcreasmg Protein in Rats, J. Clin. Invest. 95: 1947-52, 1995 



Issued Patents: 

U.S. Patent # 4,898,826 Issued Feb. 6, 1 990 

A Method for Solubilization of Tissue-Pype Plasminogen Activator. 

U.S. Patent # 5,006,252 Issued April 9, 1 99 1 
Recombinant Purified Protease Nexin. 

U.S. Patent #5,032,574 Issued July 16, 1991 

Novel Antimicrobial Peptide, Compositions Containing Same and Uses Thereof 

U.S. Patent #5,087,368 Issued Feb. 1 1, 1992 
Purified Protease Nexin 

U.S. Patent #5,089,274 Issued Feb 1 8 1 992 

dLoS'''"''"'"^'™'^^^^^ '"''^'"'"^ ''^^^^ °' A'^''^^ Analogs Thereof to Treat Endotoxin-Related 

U.S. Patent #5,1 12,608 Issued May 12, 1992 
Use of Protease Nexin-1 to Mediate Wound Healing 

U.S. Patent #5,171,739 Issued December 15, 1992 

Treatment of Endotoxin-Associated Shock and Prevention Thereof Using a BPI Protein 

U.S. Patent #5, 187,089 Issued Feb. 16, 1993 
Protease Nexin-1 Variants Which Inhibit Elastase 

U.S. Patent #5,196,196 Issued March 23, 1993 
Use of Protease Nexin-1 in Wound Dressings 

U.S. Patent #5,206,0 1 7 Issued Apr. 27, 1 993 
Use of Protease Nexm- 1 as an Anti-inflammatory 

U.S. Patent #5,210,027 Issued May 1 1, 1993 

DNA Encodmg Novel Antimicrobial Polypeptide and Methods for Obtaining Such Polypeptide 

U.S. Patent #5,278,049 Issued January 1 1, 1994 
Recombmant Molecule encoding Human Protease Nexin 

U.S. Patent #5,234,912 Issued August 10, 1993 

Phannaceutical Compositions Comprising Recombinant BPI Proteins and a Lipid Carrier and Uses Thereof 

U.S. Patent #5,278,049 Issued January 1 1 , 1994 
Recombinant Molecule encoding Human Protease Nexin 

U.S. Patent #5,308,834 Issued May 3, 1 994 

Treatment of Endotoxin-Associated Shock and Prevention Thereof Using BPI Protein 
U.S. Patent #5,326,562 Issued July 5, 1994 

Phannaceutical Dosage Unit for Treating Inflammation Comprising Protease Nexin-I 
U.S. Patent #5,234,912 Issued August 10, 1993 

Pharmaceutical Compositions Comprising Recombinant BPI Proteins and a Lipid Cairier and Uses 

U.S. Patent #5,278,049 Issued January 1 1, 1994 
Recombmant Molecule Encoding Human Protease Nexin 

U.S. Patent #5,326,562 Issued July 5, 1 994 



Recombinant, Non-Glycosylated BP! Protein and Uses Ttiereof 



U.S. Patent #5,457,090 Issued October 10, 1995 
Protease Nexin-I Variants 

U.S. Patent #5,470,825 Issued November 28, 1995 
Basophil Granule Proteins 

U.S. Patent #5,476,839 Issued December 19, 1995 
Basophil Granule Proteins 

U.S. Patent #5,495,00 1 Issued February 27, 1 996 
Recombinant Purified Protease Nexin 

U.S. Patent #5,747,283 Issued May 5, 1 998 
Basophil Granule Proteins 

U.S. Patent #5,770,694 Issued June 23, 1998 
Genetically Engineered BPI Variant Proteins 

U.S. Patent #5,840,484 Issued November 24, 1 998 
Comparative Gene Transcript Analysis 

U.S. Patent #6,1 14,114 Issued September 5, 2000 
Comparative Gene Transcript Analysis 

U.S. Patent #6,093,801 Issued July 25, 2000 

Recombinant Analogs of Bactericidal/Permeability Increasing Protein 

U.S. Patent #6,160,104 Issued December 12, 2000 
Markers for Peroxisomal Proliferators " 

U.S. Patent #6, 160, 105 Issued December 12, 2000 
Monitoring Toxicological Responses 

U.S. Patent #6,265, 1 87 Issued July 24, 200 1 
Recombinant Endotoxin Neutralizing Proteins 

U.S. Patent #6,403,778 Issued June 11 , 2002 
Toxicological Response Markers 

U.S. Patent #6,372,43 1 Issued April 16, 2002 
Manmialian Toxicological Response Markers 



U.S. Patent #6,553,3 17 Issued April 22, 2003 

Relational database and system for storing information relating to biomolecular sequences and reagents 
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CERTIFICATE OF EXPRESS MAILING 



1 hexehy certify that tlxis conespondencc is 



Filed 



July 11,2001 



being deposited with the United States 
Postal Service with sufficient postage as 



For 



SECRETED AND 
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first class mail in an envelope addressed to 



Commissionci of Patents, "Washington 
D.C 2023 Ion: 
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Examiner : Hamud, Fozia M 



Commissioner of Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

DECLARATION OF AVI ASHKENAZI, Ph.P UNDER 37 C-F.R. $ 1.132 
I, Avi Ashkenazi, Ph.D. declare and say as follows; - 

1 . I am Director and Staff Scientist at the Mo lecular Oncology Department of 
Gcncntech, Inc., South San Francisco, CA 9408O. 

2. T joined Genentech in 1988 as a postdoctoral fellow. Since then, I have 
investigated a variety of ceUviIar .signal tran.<;dnction mechani.<?ms, including apoptosis, and have 
developed technologies to modulate such mechanisms as a means of therapeutic intervention in 
cancer and autoimmune disease. I am currently involved in the investigation of a series of 
secreted proteins over-expressed in tumors, with the aim to identify usejEiil targets for the 
development of therapeutic antibodies for cancer treatment. 

3- My scientific Curriculum Vitae, including my list of publications, is attached to 
and forms part of this Declaration (Exhibit A). 

4. Gene amphfication is a process in which chromosomes undergo changes to 
contain multiple copies of certain genes that normally exist as a single copy, and is an important 
factor in the pathophysiology of cancer. .Ajmplificarion of certain genes (e.g., Myc or Her2/Neu) 
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gi.ves cancer cells a growth or survival advantage relative to normal cells, and might also provide 
a mechanism of tumor cell resistance to chemotherapy or radiotherapy. 

5. If gene amplification results in over-expression of the mRNA and the 
corresponding gene product, then it identifies that gene product as a promising target for cancer 
therapy, for example by the therapeutic antibody approach. Even in the absence of over- 
expression of the gene product, amplification of a cancer marker gene - as detected, for example, 
by the reverse transcriptase TaqM.an® PCR or the tluorescence in situ hybridization (JFISH) 
assays -is useful in the diagnosis or classification of cancer, or in predicting or monitoring the 
efficacy of cancer therapy. An increase in gene copy mimber can result not only from 
intracluotnosomal changes but also from chromosomal aneuploidy. It is important to understand 
diat detection of gene amplification can be used for cancer diagnosis even if the determination 
includes measurement of chromosomal aneuploidy. Indeed, as long as a significant difference 
relative to normal tissue is detected, it is irrelevant if the signal originates from an increase in the 
number of gene copies per chromosome and/or an. abnormal number of chromosomes. 

6. I understand that according to the Patent Office, absent data demonstrating that 
th.c increased copy number of a gene in ceuain typ-^s of cancer leads to increased expression of 
its product, gene amplification data are insufficient to provide substantial utility or well 
established utility for the gene product (the encoded polypeptide), or an antibody specifically 
binding the encoded polypeptide. However, even when amplification of a cancer marker gene 
docs not result in significant over-expression of the corresponding gene product, this very 
absence of gene product over-expression still provides significant information for cancer 
diagnosis and treatment. •Thus, if over-expression of the gene product does not parallel gene 
amplification in certain tumor types but does so in others, then parallel monitoring of gene 
amplification and gene product over-expression enable? more accurate tumor classification and 
hence better determination of suitable therapy. .In addition, absence of over-expression is crucial 
information for the practicing clinician. If a gene is amplified but th e corresponding gene 
product is not over-expressed, the clinician accordingly will decide not to treat a patient with 
agents that target that gene product. 

7. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information or beUef are believed to be true, and finther that 
these statements were made with the knowtedge thai sviliful false statements and the hke so 
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made arc punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the 
United States Code and that such willful statements may jeopardize the validity of the 
application or any patent issued thereon. 

rfv^ A-A^-V^ Oate: <^ i \< I C^y 
Avi Ashkenazi, Ph-D. I 
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CURRICULUM VITAE 
Avi Ashkenazi 
July 2003 



Personal: 

Date of birth: 

Address; 

Phone: 

Fax: 

Email: 



29 November, 1956 

1456 Tarrytown Street, San Mateo, CA 94402 
(650) 578-9199 (home); (650) 225-1853 (office) 
(650) 225-6443 (office) 
aa@gene.coni 



Education: 

1983: 
1986: 



B.S. in Biochemistry, with honors, Hebrew Universitv', Israel 
Ph.D. in Biochemistry, Hebrew University, Israel 



Employment: 

1983-1986: Teaching assistant, undergraduate level course in Biochemistry 

1 985- 1 986: Teaching assistant, graduate level course on Signal Transduction 

1986- 1988: Postdoctoral fellow, Hormone Research Dept., UCSF, and 

Developmental Biology Dept., Genentech, Inc., with J. Ramachandran 

1988 - 1989: Postdoctoral fellow, Molecular Biology Dept., Genentech, foe, 

with D. Capon 

1 989 - 1993: Scientist, Molecular Biology Dept., Genentech, Inc. 

1994 - 1 996: Senior Scientist, Molecular Oncology Dept., Genentech, Inc. 

1996- 1 997: Senior Scientist and Interim director. Molecular Oncology Dept., 

Genentech, Inc. 

1 997- 1990: Senior Scientist and preclinical project team leader, Genentech^ tic. 
1999-2002: Staff Scientist in Molecular Oncology, Genentech, hic. 

2002 -present: Staff Scientist and Director in Molecular Oncology, Genentech, Inc. 



Awards: 

1988: 



First prize. The Boehringer Ingelhcim Award 



1 
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Editorial: 

Editorial Board Member; Current Biology 
Associate Editor, Clinical. C^cer Research. 
Associate Editor, Cancer Biology and Therapy. 



Rcfcrccd papers: 

1. Gertler. A., Ashkenazi, A., and Madar, Z. Binding sites for human growth 
hormone and ovine and bovine prolactins in the mammary gland and liver of the 
lactating cow. Mol. Cell. EndocrinoL 34, 51-57 (1984). 

2. Gertler, A-, Shamay, A., Cohen, N., Ashkenazi, A. . Friesen, H., Levanon, A., 
Gorecki, M., Aviv, H., Hadari, D., and Vogei, T. Inhibition of lactogenic 
activities of ovine prolactin and human growth hormone (hGH) by a novel form of 
a modified recombinant hGH. Endoainohgy 118, 720-726 (1986). 

3. Ashkenazi. A. . Madar, Z., and Gertler. A. Partial purification and characterization 
of bovine mamniary gland prolactin receptor, Mol. Cell. Endocrinol 50, 79-87 
(1987). 

4. • AshJcenazis A. . Pines, M., and Gertler. A. Down-regulation of lactogenic 

hormone receptors in >fb2 lymphoma cells by cholera toxin. Biochemistry 
Internaii 14, 1065-1072 (1987). 

5. Ashkenazi. A.. Cohen, R., and Gertler, A. Characterization of lactogen receptors 
in lactogenic hormone-dependent and independent Nb2 l>Tnphoma cell lines. 
FEBSUtt. 210, 51-55 (1987). 

6. Ashkenazi. A„ Vogel, T., Barash, I., Hadari. D., Levanon, A., Gorecki, M., and 
Gertler, A. Comparative study on in vitro and in vivo modulation of lactogenic 
and somatotropic receptors by native human growth hormone and its modified 
recombinant analog. Endocrinology I'll, {19Z1). 

7. Peralta, E., Winslow, J., Peterson, G., Smith, D., Ashkenazi, A. , Ramachandran, 
J., Schimerlik, M-, and Capon^ D. Primary structure and biochemical properties 
of an M2 muscarinic receptor. Science 236, 600-605 (1 987). 

8. Peralta, E. Ashkenazi, A. . Winslow, J., Smith, D., Ramachandran, J., and Capon, 
D. J. Distincnt primary structures, ligand-binding properties and tissue-specific 
expression of four human muscarinic acetylcholine receptors. EMBO J. 6, 3923- 
3929 (1987). 

9. Ashkenazi, A-, Winslow, J., Peralta, E., Peterson, G., Schimerlik, M., Capon, D., 
and Ramachandran, J. An M2 muscarinic receptor subtype coupled to both 
adenylyl cyclase and phosphoinositide turnover. Science 238, 672-675 (1987). 
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1 0. Pines, M., Ashkena^i. A. . Cohen-Chapnik, N., Binder, L, and Gertler, A. 

Inhibition of the proliferation of Nb2 lymphoma cells by femtoraolar 

concentrations of cholera toxin and partial reversal of the effect by l 2-o- 

tetradecanoyI-phorbol-13-acetate. j; Cell. Biochem. 37, 119-129 (1988). 
U. Peralta, E. Ashkenajri; A.. Winslow, J. Ramachandran, J., and Capon, D. 

Differential regulation of PI hydrolysis and adenylyl cyclase by muscarinic 

receptor subtypes. Nature 334, (1 988). 

1.2. Aslikenazi.. A. Peralta, E., Winslow, J., Ramachandran, J., and Capon, D. 

Functionally distinct G proteins couple different receptors to PI hydrolysis in the 

same cell. Cell 56, 487-493 (1989). 

13. Ashkenazi. A.. Ramachandran, J., and Capon, D. Acetylcholine analogue 
stimulates DNA synthesis in brain-derived cells via specific muscarinic 
acetylcholine receptor subtypes. Nature 340, 146-150(1989). 

14. Ummare, D., Ashkenazi. A. . Fleury, S., Smith, D., Sekaly, R., and Capon, D. 
The MHC-binding and gpI20-binding domains of CD4 arc distinct and separable. 
Science 245, 743-745 (1989). 

1 5. Ashkenazi.. A.. Presta, L., Marsters, S., Camerato, T., Rosenthal, K., Fendly, B., 
and Capon, D. Mapping the CD4 binding site for human immunodefficiency 
virus type I by alanine- scanning mutagenesis. Proc. Natl. Acad. Set. USA. 87, 
7150-7154(1990). 

1 6. Chamow, S., Peers, D., Bym, R., Mulkeirin, M., Harris, R., Wang, W., Bjorkman, 
P ., Capon, D., and Ashkenazi. A. Enzymatic cleavage of a CD4 immunoadhesin 
generates crystalhzable, biologically active Fd-like fragments. Biochemistry 29, 
9885-9891 (1990). 

1 7. Ashkenazi. A.. Smith, D., Marsters, S., Riddle, L., Gregory, T., Ho, D., and 
Capon, D. Resistance of primary isolates of human immunodefficiency virus type 
1 to soluble CD4 is independent of CD4-rgpl20 binding affinity. Proc. Natl. 
Acad. Sd. USA 88, 7056-7060 (1991). 

18. Ashkenazi. A.. Marsters, S., Capon, D., Chamow, $., Figari., I., Pennica, D., 
Goeddel., D., Palladino, M., and Smith, D. Protection against endoloxic shock by 
a tumor necrosis factor receptor immunoadhesin. Proc. Nail. Acad. Sci. USA. 88, 
10535-10539(1991). 

19. Moore, J., McKeating, J., Huang, Y., Ashkenazi. A ., and Ho, D. Virions of 
primary HTV'-l isolates resistant to sCD4 neutralization differ in sCD4 affinity and 
glycoprotein gp 120 retention from sCD4-sensitive isolates. J. ViroL 66, 235-243 
(1992). 
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20. Jin, H., O.ksenberg, D., Ashkenazi. A. . Peroutka, S., Duncan, A., RozmaheL, R., 
Yang, Y., Mengod, G., Palacios, J., and O'Dowd, B. ChaTacterization of the 
human 5-hydroxytryptartiineiB receptor. ./. Biol. Chem. 267, 5735-5738 (1992). 

2 1 . Marsters, A., Fnitkin, A., Simpson, N., f endly, B. and Ashkenazi. A. 
Wcntilkation of cysteine-tich domains of the type 1 tumor necrosis receptor 
involved in ligand binding. ./ Biol. Chem, 267, 5747-5750 (1992). 

22. Chamow, S., Kogan, T., Peers, D., Hastings, R., Bym, R., and Ashkenazi. A. 
Conjugation of sCD4 without loss of biological activity via a novel carbohydrate- 
directed cross-foking reagent. ./. Biol. Chem. 267, 15916-15922 (1992). 

23. Oksenberg, D., Marsters, A., O'Dowd, B., Jin, H., HavHk, S., Peroutka, S., and 
Ashkenazi. A. A single amino-acid difference confers major phamacologic 
variation between human and rodent 5-HTiB receptors. Nature 360, 161-163 

(1 992) . 

24. Haak-Frendscho, M., Marsters, S., Chamow, S., Peers, D., Simpson, N., and 
Ashkenazi. A. Inhibition of interferon y by an interferon y recqstor 
inummoadhesin. Immunology 79, 594-599 (1993). 

25. Penica, D., Dm, V., Weber, R., Kohr, W., Basa, L., Spellman, M., Ashkenazi. 
Shire, S., and Goeddel, D. Biochemical characterization of the extracellular 
domain of the 75-kd tumor necrosis factor receptor. Biochemistry 32, 313 1-3138. 

(1993) . 

26. Barfod, L., Zheng, Y., Kuang, W„ Hart, M., Evans, T., Cerione, R., and 
Ashkenazi, A. Cloning and expression of a human CDC42 GTPase Activating 
Protein reveals a fimctional SH3-binding domain. J. Biol. Chem. 268, 26059- 
26062 (1993). 

27. Chamow, S., Zhang, D., Tan, X., Mhtre, S., Marsters, S., Peers, D., Bym.. R., 
Ashkenazi. A., and Yunghans, R. A humanized bispecific immunoadhesin- 
aniibody that retargets CD3+ effectors to kill HIV- 1 -infected cells. ImmunoL 
153, 4268-4280 (1994). 

25. iVleans, R., Krantz, S., Luna, J., Marsters, S., and Ashkenazi. A. Inhibition of 
murine erytbrcid colony formation in vitro by iterferon y and correction by 
interferon y receptor immunoadhesin. Blood 83, 91 1-915 (1994). 

29. Haak-Frendscho. M., Marsters, S., Mordenti,, J., Gillet, N., Chen, S., 

and Ashkenazi. A. Inhibition of TNF by a TNF receptor immunoadhesin: 
comparison with an anti-TNF mAb. ImmunoL 152, 1347-1353 (1994). 
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30. Chamow, S., Kogan, T., Venuti, M., Gadek, T., Peers, D-, Mordenti, I, Shak, S., 
and Ashkenazi, A. Modification of CD4 irnrounoadhesin with monometlioxy- 
PEG aldehyde via reductive alkilation. Bioconj. Chenu 5, 1 3 3- 1 40 ( 1 994). 

3 1 . Jin, H., Yang, R., Marsters, S., Bunting, S., Wurm, F., Chamow, S., and 
Ashkenazi. A. Protection against rat endotoxic shock by p55 tumor necrosis factor 
(TNF) receptor immunoadhesin: comparison to anti-TNF monoclonal antibody. ./. 
Infect. Diseases 170, 1323-1326 (1994). 

32. Beck, J., Warsters, S., Harris, R., Ashkegad. A., and Chamow, S. Generation of 
soluble Lntcrleukin- 1 receptor from an immunoadhesin by specific cleavage. Mol. 
Immunol. 31, 1335-1344(1994). 

33. Pitti, B., Marsters, M., Haak-Frendscho, M., Osaka, G., Mordenti, J., Chamow, S., 
and Ashkenazi. A. Molecular and biological properties of an interleukin-1 
receptor immunoadhesin. A'/i?/. Immunol. 31, 1345-1351 (1994). 

34. Oksenberg, D., Havlik, S., Peroutka, S., and Ashkenazi. A- The third intraceUular 
loop of the 5-HT2 receptor specifies effector coupling. J. Neurochem. 6A, 1440- 
1447 (1995). 

35. Bach, E., Szabo, S,, Dighe, A., Ashkenazi. A. . Aguet, M., Murphy, K.. and 
Schreiber, R. Ligand-induced autoregulation of IFN-y receptor P chain expression 
in T helper cell subsets. Science 270, 1215-1218 (1995). 

36. Jin, H., Yang, R., Marsters, S., Ashkenazi. A. . Bunting, S., Marra, M., Scott, R., 
and Baker, J. Protection against endotoxic shock by bactericidal/perraeability- 
increasing protein in rats. J. Clin. Invest 95, 1947-1.952 (1995). 

37. Marsters, S., Perxica, D., Bach, Scbxeiber, R., and Ashkenazi, A. Interferon y 
signals via a high-affinity multisubunit receptor complex that contains two types 
ofpolypcptide chain. Proc. Nad. Acad. Sci. USA. 92, 5401-5405 (1995). 

38. Van Zee, K., Moldawer, L., Oldenburg, H., Thompson, W., Stackpole, S., 
Montcgut, W., Rogy, M., Meschter, C, Gallati, H., Schiller, C, Richter, W., 
Loetcher, H., Ashkenazi, A .. Chamow, S., Wurm, F., Calvano, S., Lowry, S., and 
Lesslauer, W. Protection against lethal E. coli bacteremia in baboons by 

. pretreatment with a 55-kDa TNF receptor-Ig fusion protein, Ro45-208l. J. 
Immunol. 156, 2221-2230 (1996). 

39. Pitti, R., Marsters, S., Ruppeit, S., Donahue, C, Moore, A., and Ashkenazi, A . 
Induction of apoptosis by Apo-2 Ligand, a new member of the tumor necrosis 
factor cytokine family. J. Bioi Chem. 271, 12687-12690 (1996). 
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40. Marsters, S., Fitti, R., Donahue, C, Rupert, S., Bauer, K., and Ashkenazi, A . 
Activation of apoptosis byApo-2 ligand is independent of FADD but blocked by 
CrmA. Curr. Biol. 6, 1669-1676 (1996). 

41. Marstei^, S., Skubatch, M., Gray, C, and Ashkenazi. A . Herpesvirus entry 
mediator, a novel member of the tumor necrosis factor receptor family, activates 
the NF-kB and AP-1 transcription factors. ./. Biol. Chem. 272, 14029-14032 
(1997). 

42. Sheridan, J., Marsters, S., Pitti, R,. Guimey, A., Skubatcli, M., Baldwin, D., 
Ramakrishnaa, L., Gray, C., Baker, K., Wood, W.I., Goddard, A., Godowski, P., and 
Ashkenazi. A. Control of TRAIL-induced apoptosis by a family of signaling and 
decoy receptors. Science 277, 818-821 (1997). 

43. Marsters, S., Sheridan, J., Pitti, R., Gurney, A., Skubatch, M., Bals^vin, D., Huang, A., 
Yuan, J., Goddard, A,, Godowski, P., and Ashkenazi. A. A novel receptor for 
Apo2L/TRAJL contains a truncated death domain. Curr. Biol. 7, 1003-1006 (1997). 

44. Marsters, A., Sheridan, J., Pitti, R., Brush, J., Goddard, A., and Ashkenazi. A. 
Identification of a ligand for the death-domain-containing receptor Apo3. Curr. Biol. 
8, 525-528 (1998). 

45. Rieger, J., Naumann, U., Glaser, T., Ashkenazi, A ., and Weller, M. Apo2 ligand; 
a novel weapon against malignant glioma? FEBSLetL 427, 124-128 (1998). 

46. Pender, S., Fell, J., Chamow, S., Ashkenazi. A ., and MacDonald, T. A p55 TNf 
receptor imraunoadhesin prevents T cell mediated intestinal injury by inhibiting 
matrix metalloproteinase production. J. Immunol. 160, 4098-4103 (1998). 

47. Pitti, R., Marsters, S., Lawrence, D., Roy, Kischkel, F., M., Dowd, P., Huang, A., 
Donahue, Sherwood, S., Baldwin, D., Godowski, P., Wood, W., Gumey, A., 
Hillan, K.. Cohen, R., Goddard, A., Botstein, D., and Ashkenazi. A. Genomic 
amplification of a decoy receptor for Fas ligand in lung and colon cancer. Namre 
396,699-703 (1998). 

48. Mori, S., Marakami-Mori, K., Nakamura, S., Ashkenazi, A ., and Bonavida, B. 
Sensitization of AIDS Kaposi's sarcoma cells to Apo-2 ligand-induced apoptosis 
by actinomycin D. J. Immunol. 162, 5616-5623 (1999). 

49. Gumey, A, Marsters, S., Huang, A., Pitti, R., Mark, M., Baldwin, D., Gray, A., 
Dowd, P., Brush, L, Heldens, S.^ Schow, P., Goddard, A., Wood, W., Baker, K., 
Godowski, P., and Ashkenazi. A. Identification of a new member of the tumor 
necrosis factor family and its receptor, a human ortholog of mouse GITR. Curr. 
SiW. 9,215-218(1999). 
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50. Ashkencizi. A .. Pai, R., Fong, s., Leiing, S., Lawxence, D., Marsters, S., Blaciue, 
C, Chang, L., McMurtrey, A., Hebert, A., De.Forge, L., Khoumenis, I., Lewis, D., 
Harris, L., Bussiere, J., Koeppen, H., Shahrokii, Z., and Schwall, R. Safety and 
anti-tumor activity of lecombinant soluble Apo2 ligand /. Clin. Invest. 104, 155- 
162 (1999). 

5 1 . Chuntbarapai, A., Gibbs, V., Lu, J., Ow, A., Marsters, S., Ashkenazi, A., De Vos, 
A., Kim, KJ. Determination of residues involved in ligand binding and signal 
transmissiion in the human EFN-a receptor 2. J. Immunol. 163. 166-113 (1999). 

52. Johnsen, A.-C, Haux, J., Steinkjer, B., Nonstad, U., Egeberg, K., Sundan, A., 
Asbkenazi, A-, and Espevik, T. Regulation of Apo2L/rRAIL expression in NK 
cells - involvement in NK cell-mediated cytotoxicity. Cytokine 1 1, 664-612 
(1999). 

53. Roth, W., Isenmann, S., Naumann, U., Kugler, S., Bahr, M., Dichgans, 
Ashkenazi. A., and Weller, M. Eradication of intracranial human malignant 
glioma xenografts by Apo2L/TRAlL. Biochem. Biophys. Res. Commun. 265, 479- 
483 (1999). 

54. Hymowitz, S.G., Christinger, H.W., Fuh, G., Ultsch, M., O'Connell, M., Kelley, 
R.F., Ashkenazi. A. and de Vos, A.M. Triggering Cell Death: The Crystal 
Structure of Apo2iyTRAJL in a Complex with Death Receptor 5. Molec. Cell 4, 
563-571 (1999). 

55. Hymowitz, S.G., O'Connel, M..P., Utscb, M.H., Hurst, A., Totpal, K., Ashkenazi. 
A., de Vos, A.M., Kelley, R.F. A unique zijoc-binding site revealed by a high- 
resolution X-ray structure of homotrimeric Apo2L/TRAlL. Biochemistry 39, 633- 
640 (2000). 

56. Zhou, Q., Fukushima, P., DeGrafif, W., Mitchell, J.B., Stetler-Stevenson, M., 
Ashkenazi. A., and Sieeg, P.S. Radiation and the Apo2I/TRAIL apoptotic 
pathway preferentially inhibit the colonization of premalignant human breast 
cancer cells overexpressing cyclih 01. Cancer Res. 60, 261 1-2615 (2000). 

57. Kischkel, F.C, Lawrende, D. A., Chuntharapai, A., Schow, P., Kim, J,, and 
Ashkenazi, A. Apo2L/TRAIL-dependent recruitment of endogenous FADD and 
Caspase-8 to death receptors 4 and 5. Immunity 12, 61 1-620 (2000). 

58. Yan, M., Marsters, S.A., Grewal, IS., Wang, H., * Ashkenazi. A- , and *Dixit, 
V.M. Identification of a receptor for BlyS demonstrates a crucial role in humoral 
immunity. Nature Immunol. 1, 37-41 (2000). 
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59. Marsters» S.A., Yan, M-, Pitti, R.M., Haas, P.E., Dixit, V.M., and Ashkenazi. A. 
Interaction of the TNF homologues BLyS and APRIL with the TNF receptor 
homologues BCMA and TACI. Curr. Biol. 10, 785-788 (2000). 

60. KischJceL F.C., and AshJcenazi. A . Combining enhanced metabolic labeling with 
immunoblotting to detect interactions of endogenous cellular proteins. 
Biotechniques 29, 506-512 (2000). 

61. Lawrence, D., Shahrokli, Z., Marsiers, S., Achilles, K., Shih, D. Mounho, B., 
Hillan, K., Totpal, K. Def orge, L., Schow, p., Hooley, J., Sherwood, S., Pai, R., 
Leung, S., Khan, L., Gliniak, B., Bussiere, J., Smith, C., Strom, S., Kelley, S., 
Fox, J., Thomas, D., and Ashkenazi, A. Differential hcpatocyte toxicity of 
recombinant Apo2.L/TRAIL versions. Nature Med. 7, 383-385 (2001). 

62. Chuntharapai, A., Dodge, K., Grimmer, K., Schroeder, K., Martsters, S.A., 
Koeppen, H., Ashkenazi. A ., and Kim, K.J, Isotype-dependent inhibition of 
tumor growth in vivo by monoclonal antibodies to death receptor 4. J. Immunol. 
166,4891-4898(2001). 

63. Pollack. LF.. ErfF, M., and Ashkenazi, A . Direct stimulation of apoptotic 
signaling by soluble Apo2Lytumor necrosis factor-related apoptosis-inducing 
ligand leads to selective killing of glioma cells. Clin. Cancer Res. 7, 1362-1369 
(2001). 

64. Wang, H., Marsters, S.A., Baker, T., Chan, B., Lee, W.P.. Fu, L., Tumas, D., Yan, 
M., Dixit, V.M., * Ashkenazi. A -, and *Grewal, LS. TACI-ligand interactions are 
required for T cell activation and collagen-induced arthritis in mice. Nature. 
Immunol. 2, 632-637(2001). 

65. Kischkel, F.C., Lawrence, D. A., Tinel, A., Virmani, A., Schow, P., Gazdar, A., 
Blenis, J., A.mott, D., and Ashkenazi A . Death receptor recruitment of 
endogenous caspase-l 0 and apoptosis initiation in the absence of caspase-8. J. 
Sio/. C/zew. 276, 46639-46646 (2001). 

66. LeBlanc, H., Lawrence, D.A., Varfoloroeev, E., Totpal, K., Morlan, J., Schow, P., 
Fong, S., Schwall, R., Sinicropi, D., and Ashkenazi. A Tumor cell resistance to 
death receptor induced apoptosis through mutational inactivation of the 
proapoptotitc Bcl-2 homolog Bax. Nature Med. 8, 274-281 (2002). 

67. Miller, KL, Mcng, G., Liu, J., Hurst, A., Hsei, V., Wong, W-L, Ekeit, R., 
Lawrence, D., Sherwood, S., DeForge, L-, Gaudreault, Keller, G., Sliwkowski, 
M., Ashkenazi. A ., and Presta, L. Design, Construction, and analyses of 
multivalent antibodies. J. Immunol. 170, 4854-4861 (2003). 
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68. Varfoloraeev, E., Kischkel, F., Martin, F., Wanh, H.^ Lawrence, D., Olsson, C, 
Tom, L., Erickson, S., French, D., Schow. P., Grewal, I. and Ashkenazi, A. 
Immune system development in APRE. knockout mice. Submitted. 

Review articles: 

1 • Ashkenazi. A.. Peralta, E., Winslow, J., Ramachandran, J., and Capon, D., J. 
Functional role of muscarinic acetylcholine receptor subtype diversity. Cold 
Spring Harbor Symposium on Quantitative Biology. LlII, 263-272 (1 988). 

2. Ashkenazi. A ., Peralta, E., Winslow, J., Ramachandran, J., and Capon, D. 
Functional diversity of muscarinic receptor subtypes in cellular signal 
transduction and growth. Trends Pharmacol. Sci. Dec Supplement, 12-21 (1989). 

3. Chamow, DuUege, A., Ammann, A., ICahn, L, Allen, D., Eichberg, J., Bym, 
R., Capon, D., Ward, R., and Ashkenazi. A . CD4 immunoadhesins in anti-HTV 
therapy: new developments. Lit. J. Cancer Supplement 7, 69-72 (1992). 

4. Ashkenazi, A ., Capon, and D. Ward, R. Immunoadhesins. Int. Rev. ImmunoL 10, 
217-225 (1993). 

5. Ashkenazi, A ., and Peralta, E. Muscarinic Receptors. Il\ Handbook of Receptors 
and Channels. (S. Peroutka, ed), CRC Press, Boca Raton, Vol. I, p. 1-27, (1994). 

6. Krantz, S. B., Means, R. T., Jr., Lina. J., Marsters, S. A., and Ashkenazi, A . 
IiiJiibitiou of erythroid colony formation in vitro by gamma interferon. In 
Molecular Biology of Hematopoiesis (N. Abraham, R. Shadduck, A. LevineF. 
Takaku, eds.) Intercept Ltd. Paris, Vol. 3, p. 135-147 (1994). 

7. Ashkenazi, A . Cytokine neutralization as a potential therapeutic approach for 
SIRS and shock. ./. Biotechnology in Healthcare 1, 197-206 (1994). 

8. Ashkenazi. A ., and Chamow, S. M. Immunoadhesins: an alternative to human 
monoclonal antibodies. Immunomethods: A companion to Methods in 
Enzimology 8, 1 04-1 15 (1995). 

9. Chamow, S., and Ashkenazi. A . Immunoadhesiias: Principles: and Applications. 
Trends Biotech. 14, 52-60 (1996). 

10. Ashkenazi. A ., and Chamow, S. M. Immunoadhesins as research tools and 
therapeutic agents. Curr. Opin. ImmunoL 9, 195-200 (1997). 

1. 1 . AslTkenazi, A ., and Dixit, V. Death receptors: signaling and modulation. Science 

281, 1305-1308 (1998). 
12. Ashkenazi, A ., and Dixit, V. Apoptosis control by death and decoy receptors. 

Curr. Opin. Cell. Biol. 11. 255-260 (1999). 
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13. Asbkenazi, A . Chapters on Apo2L/rRAIL; DR4, DR5, DcRl, DcR2; and DcR3. 
Online Cjrtokine Handbook (vnMVJ-.zm et coTn/cytokinereference/ ). 

14. Aahkenazi. A . Targeting death and decoy receptors of the tumor necrosis factor 
superfeniily. Nature Rev. Cancer 2, 420-430 (2002). 

15. LeBlanc, H. and Ashkenazi. A . Apoptosis signaling by Apo2L/TRAJL. Cell Death 
and Differentiation 10, 66-75 (2003). 

16. AJmasan, A. and Ashkenazi, A - Apo2DTRAlL: apoptosis signaling, biology, and 
potential for cancer therapy. Cytokine and Growth Factor Reviews 14, 337-348 
(2003). 

Book: 

Aatibody Fusion Proteins (Chamow, S., and Ashkenazi. A ., eds., John Wiley and 
Sons Inc.) (1999). 



Talks: 

1 . Resistance of primary HIV isolates to CD4 is independent of CD4-gp 1 20 binding 
affinity-. UCSD Symposium, HIV Disease: Pathogenesis and Therapy. 
Greenelefe, FL, March 1991. 

2. Use of immuno-hybTids to extend the half-life of receptors. IBC conference on 
Biopbarxaaceutical Halflife Extension. New Orleans, LA, .Tune 1992. 

3. Results with TNF receptor Immunoadbesins for the Treatment of Sepsis. IBC 
conference on Endotoxemia and Sepsis. Philadelphia, PA, June 1 992. 

4. Immunoadhesins: an alternative to human antibodies. IBC conference on 
Antibody Engineering. San Diego, CA, December 1993. 

5. Tumor necrosis factor receptor: a potential therapeutic for human septic shock. 
American Society for Microbiology Meeting, Atlanta, GA, May 1993. 

6. Protective efficiacy of TNF receptor immunoadhesin vs anti-TNF" monoclonal 
antibody in a rat model for endotoxic shock. 5th International Congress on TNF. 
Asilomar. CA, May 1994. 

7. Interferon-y signals via a multisubunit receptor complex, that contains two types of 
polypeptide chain. American Association of Immimologists Conference. San 
Franciso, CA, July 1995. 

8. Immunoadhesins: Principles and Applications, Gordon Research Conference on 
Drug Deliver^' in Biology and Medicine. Ventura, CA, February 1996. 
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9. Apo-2 Ligaui a new meiTiber of the TNF family, that indiices apoptosis in tumor 
cells. Cambridge Symposium on TNF and Related Cytokines in Treatment of 
Cancer. Hilton-Head, NC, M^ch 1996. 

1 0. Induction of apoptosis by Apo2 Ligand. American Society for Biochemistry and 
Molecular Biology, Symposium on Growth Factors and Cytokine Receptors.. New 
Orleans, LA, June, 1996. 

1 1. Apo2 ligand, an extracellular trigger of apoptosis. 2nd Clontech Symposium, 
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The opinion in support of the decision being entered today was not written 
for publication and is not binding precedent of the Board. 



UNITED STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Ex parte AUDREY GODDARD, PAUL J. GODOWSKI, 
AUSTIN L. GURNEY, VICTORIA SMITH, and WILLIAM I. WOOD 



Appeal 2006-1469 
Apphcation 10/123,212 
Technology Center 1600 



Decided: April 30, 2007 



Before TONI R. SCHEINER, ERIC GRIMES, and LORA M. GREEN, 
Administrative Patent Judges. 

GREEN, Administrative Patent Judge. 



DECISION ON APPEAL 

This is a decision on appeal under 35 U.S.C. § 134 from the 
examiner's final rejection of claims 72-79 and 82-84. We have jurisdiction 
under 35 U.S.C. § 6(b). Claims 72 and 77 are representative of the claims 
on appeal, and read as follows: 



Appeal 2006-1469 
Application 10/123,212 



72. An isolated polypeptide having at least 80% amino acid 
sequence identity to: 

(a) the amino acid sequence of the polypeptide of SEQ ID NO: 14; 

(b) the amino acid sequence of the polypeptide of SEQ ID NO: 1 4, 
lacking its associated signal peptide; or 

(c) the amino acid sequence of the polypeptide encoded by the full- 
length coding sequence of the cDNA deposited under ATCC accession 
number 203577, 

wherein the nucleic acid encoding said polypeptide is overexpressed 
in colon, lung or prostate tumor cells. 

77. An isolated polypeptide comprising: 

(a) the amino acid sequence of the polypeptide of SEQ ID NO: 14; 

(b) the amino acid sequence of the polypeptide of SEQ ID NO: 14, 
lacking its associated signal peptide; or 

(c) the amino acid sequence of the polypeptide encoded by the full- 
length coding sequence of the cDNA deposited under ATCC accession 
number 203577. 

Claims 72-79 and 82-84 stand rejected under 35 U.S.C. § 101 as not 
being supported by either a specific and substantial utility or a well- 
established utility. Claims 72-76, 83, and 84 stand rejected under 35 U.S.C. 
§ 1 12, first paragraph, as not being enabled by the specification, and claims 
72-76, 83, and 84 stand rejected under 35 U.S.C. § 112, first paragraph, as 
lacking adequate written description. Finally, 72-74, 83, and 84 stand 
rejected under 35 U.S.C. § 102(e) as being anticipated by Young,' and 
claims 72-75, 83, and 84 stand rejected under 35 U.S.C. § 102(e) as being 
anticipated by Stanton.'^ 

We Affirm-In-Part. 



' Young, US Patent No. 6,525,174 Bl, issued February 25, 2003. 

' Stanton, US Pub. No. 2002/01 10804 Al, pubHshed August 15, 2002. 
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UTILITY 

ISSUE 

The Examiner contends that the Specification fails to establish a 
specific and substantial utility or a well-established utility of the polypeptide 
ofSEQ ID NO: 14. 

Appellants contend that Example 30 presents microarray data 
demonstrating that the polypeptide of SEQ ID NO: 14 is a diagnostic marker 
for colon, lung, and prostate tumors. 

The issue is thus whether the microarray data presented in Example 
30 of the Specification is sufficient to establish a specific and substantial 
utility or a well-established utihty for the polypeptide of SEQ ID NO: 14? 

FACTS 

The Examiner rejected claims 72-79 and 82-84 under 35 U.S.C. § 101 
as not being supported by either a specific and substantial asserted utility or 
a well-established utihty (Answer 4). 

The Examiner notes that the Specification discloses the polypeptide of 
SEQ ID NO: 14 (PRO 1866), the nucleic acid sequence encoding it (SEQ ID 
NO: 13), as well as antibodies against the polypeptide. {Id.) 

As to a well-established utility, the Examiner asserts that the prior art 
does not demonstrate that the polypeptide of SEQ ID NO: 14, the nucleic 
acid encoding the polypeptide or an antibody that binds to the polypeptide, 
has "any well-established biological fimctions or any physiological 
significance." {Id. at 4-5.) 

Next, as to a specific and substantial utihty, the Examiner references 
Table 8 of the Specification, which states that the polypeptide is 
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significantly overexpressed in colon, lung, or prostate tumors compared to a 

non-cancerous human tissue control. (Jd. at 5.) The Examiner also notes 

that the statement is based on a microarray analysis, which measures mRNA 

levels, and not overexpression of the polypeptide of SEQ ID NO: 14 itself 

{Id.) According to the Examiner: 

There is no sufficient information or experimental data 
presented on whether the polypeptide or the nucleic acid of the 
present invention can serve as a reliable diagnostic marker for 
colon, lung or prostate tumors; there is no statistical analysis of 
the expression data. Moreover, the assay does not establish a 
causative link between the polypeptide (or nucleic acid) of the 
present invention and colon, lung or prostate tumors. Without 
such critical information, one skilled in the art would not be 
able to use the molecule of the present invention as a diagnostic 
marker or as a therapeutic target for treatment of colon, lung or 
prostate tumors without undue experimentation. Accordingly, 
the results in Table 8 obtained based upon the assay described 
in Example 30 only serve as the beginning point for' further 
research on the biological functions or physiological 
significance of the polypeptide of SEQ ID N0:[]14 or the 
nucleic acid encoding the polypeptide, and does not provide a 
specific and substantial utility for the present invention. 

{Id at 5-6.) 

Appellants argue that patentable utility is demonstrated by Example 
30 of the Specification (Br. 4). According to Appellants, Example 30 
demonstrates that the gene encoding the polypeptide of PRO 1 866 (SEQ ID 
NO: 14) "showed significant overexpression in colon, lung, and prostate 
tumors as compared to a universal normal control," demonstrating '"that the 
PRO polypeptides of the present invention are useful ... as diagnostic 
markers for the presence of one or more cancerous tumors "' {Id.) 
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Appellants argue further that it is legally incorrect for the Examiner to 
require specific data, statistical analysis, and further details before accepting 
the utility set forth in the Specification, as the law is clear that the Examiner 
must accept Appellants' assertion of utility if that assertion would be 
credible to one of ordinary skill. {Id. at 4-5.) 

Appellants assert that the Examiner has used an improper standard in 
asserting that mRNA levels do not necessarily correlate with the protein 
level and that protein levels cannot be accurately predicted from mRNA 
levels. {Id. at 6.) The evidentiary standard to be used during examination is 
preponderance of the evidence under the totality of the circumstances, and 
thus. Appellants argue, the Examiner "must establish that it is more likely 
than not that one of ordinary skill in the art would doubt the truth of the 
statement of utility," which "is a much lower standard than a 'necessary' 
correlation or 'accurate' prediction, and is clearly met for the invention 
claim." {Id. (emphasis in original)). 

Moreover, Appellants rely on the Declaration of Dr. Paul Polakis, 
which states that "in general, there is a correlation between mRNA levels 
and polypeptide levels." (Br. 6 (emphasis in original)). Appellants also rely 
on the Declaration of Dr. Victoria Smith, which states that "microarray 
analyses actually performed in my laboratory have shown that when 
molecules are identified as being overexpressed in a human tumor sample of 
epithelial origin relative to the 'universal normal control'^ sample, in a 
majority of cases, that molecule is also confirmed as being overexpressed in 



^ The "universal" epithelial control sample is prepared by pooling non- 
cancerous human tissues of epithelial origin, including liver, kidney, and 
lung (Br. 12). 
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the human tumor tissue sample relative to its human tissue counterpart" (Br. 
6 (emphasis in original)). Appellants aver that the two declarations support 
the assertion of utility in the Specification, i.e., that the PRO 1866 
polypeptide (SEQ ID NO: 14) "is reasonably expected to be overexpressed in 
colon, lung and prostate tumors and can be used as a cancer diagnostic 
marker." (Jd. at 6-7.) 

The Specification is drawn to the identification and isolation of novel 
DNA and to the recombinant production of polypeptides (Specification 1). 

Example 30 on page 134 of the Specification is drawn to microarray 
analysis to detect PRO polypeptides in cancerous tumors. 

According to the Specification: 

In the present example, cancerous tumors derived fi-om 
various human tissues were studied for PRO polypeptide- 
encoding gene expression relative to non-cancerous human 
tissue in an attempt to identify those PRO polypeptides which 
are overexpressed in cancerous tumors. Two sets of 
experimental data were generated. In one set, cancerous human 
colon tumor tissue and matched non-cancerous human colon 
tumor tissue fi-om the same patient ("matched colon control") 
were obtained and analyzed for PRO polypeptide expression 
using . . . microarray technology. In the second set of data, 
cancerous human tumor tissue from any of a variety of different 
human tumors was obtained and compared to a "universal" 
epithelial control sample which was prepared by pooling non- 
cancerous human tissues of epithelial origin, including liver, 
kidney, and lung. mRNA isolated from the pooled tissues 
represents a mixture of expressed gene products from these 
different tissues. Microarray hybridization experiments using 
the pooled control samples generated a linear plot in a 2-color 
analysis. The slope of the line generated in a 2-color analysis 
was then used to normalize the ratios of (test:control detection) 
within each experiment. The normalized ratios from various 
experiments were then compared and used to identify clustering 
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of gene expression. Thus, the pooled "universal control" 
sample not only allowed effective relative gene expression 
determinations in a simple 2-sample comparison, it also 
allowed multi-sample comparisons across several experiments. 

In the present experiments, nucleic acid probes derived 
from the herein described PRO polypeptide-encoding nucleic 
acid sequences were used in the creation of the microarray and 
RNA from the tumor tissues listed above were used for the 
hybridization thereto. A value based upon the normalized 
ratio: experimental ratio was designated as a "cutoff ratio". 
Only values that were above this cutoff ratio were determined 
to be significant. Table 8 below shows the results of these 
experiments, demonstrating that various PRO polypeptides of 
the present invention are significantly overexpressed in various 
human tumor tissues as compared to a non-cancerous human 
tissue control. As described above, these data demonstrate that 
the PRO polypeptides of the present invention are usefiil not 
only as diagnostic markers for the presence of one or more 
cancerous tumors, but also serve as therapeutic targets for the 
treatment of those tumors. 

{Id. at 134-35.) 

As to PRO 1866, the Specification presents Table 8, which states that 
PRO 1866 is overexpressed in colon tumor, prostate tumor, and lung tumor, 
as compared to universal normal control. {Id. at 135.) 

The Declaration of Dr. Paul Polakis, dated September 9, 2005, states 
in paragraphs 4 and 5 that, based on experience with other gene transcripts 
that are present in human tumor cells at significantly higher levels than in 
corresponding normal human cells, it has been observed "that there is a 
strong correlation between changes in the level of mRNA present in any 
particular cell type and the level of protein expressed from that mRNA in 
that cell type. In approximately 80% of our observations we have found that 
increases in the level of a particular mRNA correlates with changes in the 
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level of protein expressed from that mRNA when human tumor cells are 
compared with their corresponding normal cells." 

The Declaration of Dr. Victoria Smith at paragraph 5, dated 
September 9, 2005, states that the comparison of mRNA expression levels in 
human tumor tissues to mRNA expression levels in a sample prepared by 
pooling non-cancerous human tissues of epithelial origin "is extremely 
informative and provides a strong basis for the diagnostic determination of 
cancer in humans." 

PRINCIPLES OF LAW 

The examiner bears the initial burden of showing that a claimed 
invention lacks patentable utihty. See In re Brana, 51 F.3d 1560, 1566, 34 
USPQ2d 1436, 1441 (Fed. Cir. 1995). ("Only after the PTO provides 
evidence showing that one of ordinary skill in the art would reasonably 
doubt the asserted utility does the burden shift to the applicant to provide 
rebuttal evidence sufficient to convince such a person of the invention's 
asserted utility."). 

The Court of Appeals for the Federal Circuit addressed the utility 
requirement in/« re Fisher, All F.3d 1365, 76 USPQ2d 1225 (Fed. Cir. 
2005). The Fisher court interpreted Brenner v. Manson, 383 U.S. 519, 148 
USPQ 689 (1966), as rejecting a "de minimis view of utihty." 421 F.3d at 
1370, 76 USPQ2d at 1229. The Fisher court held that § 101 requires a 
utility that is both substantial and specific. Id. at 1371, 76 USPQ2d at 1229. 
The court held that disclosing a substantial utility means "show[ing] that an 
invention is usefiil to the public as disclosed in its current form, not that it 
may prove usefijl at some fUmre date after fiirther research. Simply put, to 
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satisfy the 'substantial' utility requirement, an asserted use must show that 
that claimed invention has a significant and presently available benefit to the 
public." Id., 76 USPQ2d at 1230. 

The court held that a specific utility is "a use which is not so vague as 
to be meaningless." Id. In other words, "in addition to providing a 
'substantial' utility, an asserted use must show that that the claimed 
invention can be used to provide a well-defined and particular benefit to the 
pubhc." Id. 

ANALYSIS 

We find that the microarray data presented in Example 30 of the 
Specification is sufficient to establish a specific and substantial utility for the 
polypeptide of SEQ ID NO: 14, and the rejection is reversed. 

The microarray data demonstrates that mRNA for the PRO 1866 
polypeptide (SEQ ID NO: 14) is overexpressed in colon tumor, prostate 
tumor, and lung tumor, as compared to universal normal control. Thus, the 
polypeptide of SEQ ID NO: 14 has a significant and presently available 
benefit to the public as a tumor marker. 

We have considered the Examiner's assertions that microarray 
analysis measures mRNA levels, and not overexpression of the polypeptide 
of SEQ ID NO: 14 itself As demonstrated by the Polakis and Smith 
Declarations, however, there is a strong correlation between mRNA levels 
and protein expression, and the Examiner has not presented any evidence 
specific to the PRO 1 866 polypeptide to refute that. 

Finally, the use of the PRO 1866 polypeptide as a cancer marker is 
sufficient to demonstrate utility, and there is no requirement that a causative 
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link between the polypeptide (or nucleic acid) of the present invention and 
colon, lung or prostate tumors be demonstrated. 

ENABLEMENT 

ISSUE 

The Examiner contends that the disclosure does not enable one skilled 
in the art to practice the full genus of peptides encompassed by Appellants' 
claims. 

Appellants contend that one skilled in the art could practice the full 
scope of the claimed invention, as the skilled artisan has a sufficiently high 
level of technical competence to identify sequences with at least 80% 
identity to SEQ ID NO: 14, and the specification provides ample guidance 
such that one of skill in the art could readily test the nucleic acid encoding a 
variant polypeptide to determine whether it is overexpressed in colon, lung 
or prostate tumors by the methods set forth in Example 30. 

Thus, the issue is does the Specification enable one skilled in the art to 
use the full scope of the PR01866 (SEQ ID N0:14) variants of claim 72 
without an undue amount of experimentation? 
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FACTS 

The Examiner rejected claims 72-76, 83, and 84 under 35 U.S.C. § 
1 12, first paragraph, on the grounds that the instant disclosure does not 
enable the full scope of the claimed subject matter (Answer 1).^ 

As we find that Appellants do not argue the claims separately, we 
focus our attention on independent claim 72. 37 C.F.R. § 41.37(c)(l)(vii) 
(2006). 

The Examiner made the following findings with respect to the factors 
set out in In re Wands, 858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 
1988).^ 

The breadth of the claims: The Examiner notes that the claims are broad and 
encompass a genus of variants of SEQ ID NO: 14 (Answer 8). 
Nature of the invention and the state of the prior art: The Examiner notes 
that while the Specification teaches that the polypeptide of SEQ ID NO: 14 is 
overexpressed in colon, lung or prostate tumors, the polypeptide "does not 
have any defined biological functions or activities." {Id.) 



' The Examiner also rejected claims 72-79 and 82-84 under 35 U.S.C. § 1 12, 
first paragraph, on the grounds that "since the claimed invention is not 
supported by either a specific and substantial utility or a well established 
utility . . ., one skilled in the art clearly would not know how to use the 
claimed invention" (Answer 7). Since that rejection relies on the utility 
rejection, and as we have reversed that rejection, this rejection is also 
reversed. 

^ The factual considerations discussed in Wands are: (1) the quantity of 
experimentation necessary to practice the invention, (2) the amount of 
direction or guidance presented, (3) the presence or absence of working 
examples, (4) the nature of the invention, (5) the state of the prior art, (6) the 
relative skill of those in the art, (7) the predictability or unpredictability of 
the art, and (8) the breadth of the claims. 
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The Examiner notes further that two variants of the polypeptide of 
SEQ ID NO: 14 are taught in the prior art by Young (a variant having 92.5% 
homology) and Stanton (a variant having 96.7% identity), but does not teach 
that the variants are overexpressed in colon, lung, or prostate tumor cells 
(Answer 8-9). The Examiner also asserts, citing Haynes,^ that even if the 
amount of nucleic acid expressed from SEQ ID NO: 1 3 was overexpressed in 
colon, lung, or prostate tumor cells, it does not necessarily follow that the 
polypeptide of SEQ ID NO: 14 would also be overexpressed. 
The amount of direction or guidance presented and the existence of working 
examples: The Examiner states that, other than for the polypeptide of SEQ 
ID NO: 14, the Specification fails to provide sufficient direction and/or 
working examples to make those variants that have the same functions as 
SEQ ID NO: 14, and that there are no examples of functional variants of 
SEQ ID NO: 14 (Answer 9). The Examiner notes further that the 
Specification does not teach which residues are critical to activity, and thus 
which modifications will results in a variant having the same function as that 
of SEQ ID NO: 14. {Id at 9-10.) 

The relative skill of those in the art, the predictability or unpredictability of 
the art, and the quantity of experimentation necessary: While 
acknowledging that the level of skill in the art of DNA recombination 
technology is relatively high, the Examiner states that procedures for making 

*Haynes et al. (Haynes), "Proteome analysis: Biological assay or data 
2LTch\\Q," Electrophoresis, Nol. 19, pp. 1862-1871 (1998). The Examiner 
cites Haynes for the proposition that "[t]he prior art teaches that the multi- 
level control of protein synthesis and degradation in cells means that only 
the direct analysis of mature protein products can reveal their correct 
identities, their relevant state of modification and/or association and their 
amounts" (Answer 9). 
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variants of the polypeptide of SEQ ID No: 14 as set forth by the claims that 
still retain its activity are not conventional and are unpredictable. {Id. at 10.) 
The Examiner concludes that "due to lack of the disclosure of the functions 
of encompassed polypeptides structurally related to SEQ ID NO: 14, [lack 
of] sufficient guidance and/or working examples provided in the 
specification, and [lack of] teachings in the art on how to use those variants 
of the polypeptide of SEQ ID NO: 14, it would take undue experimentation 
for one skilled in the art to make and use the variants of polypeptide of SEQ 
ID NO: 14." {Id. at 10-11.) 

Appellants argue that "the claimed variants all share the fimctional 
limitation that 'the nucleic acid encoding said polypeptide is overexpressed 
in colon, lung or prostate tumor cells," and that Example 30 of the 
Specification provides step-by-step guidelines and protocols for the 
microarray analysis (Br. 28 (emphasis in original)). Appellants assert 
further that "[t]he specification provides detailed guidance as to changes that 
may be made to a PRO polypeptide without adversely affecting its activity 
(page 81, line 17, to page 83, line 26)" (Br. 29). 

Appellants submit 

that the specification provides ample guidance such that one of 
skill in the art could readily test the nucleic acid encoding a 
variant polypeptide to determine whether it is overexpressed in 
colon, lung or prostate tumors by the methods set forth in 
Example 30. Furthermore, one of ordinary skill in the art has a 
sufficiently high level of technical competence to identify 
sequences with at least 80% identity to SEQ ID NO: 14. 
Accordingly, one of ordinary skill could practice the claimed 
invention without undue experimentation. 

The claims currently recite polypeptide sequences 
associated with a specific biological activity of the encoding 
nucleic acid. This biological activity together with the well 



13 



Appeal 2006-1469 
Application 10/123,212 

defined relatively high degree of sequence identity and general 
knowledge in the art at the time the invention was made, 
sufficiently defines the claimed genus such that, one skilled in 
the art, at the effective date of the present application, would 
have known how to make and use the claimed polypeptide 
sequences without undue experimentation. 

(Id.) 

As noted with respect to the utihty rejection. Table 8 of the 
Specification states that PRO 1886 is overexpressed in colon tumor, prostate 
tumor, and lung tumor, as compared to universal normal control. 
(Specification 135.) 

Page 81, line 17 to page 83, line 26 of the Specification provides 
general guidance as to the generation of PRO polypeptide variants, which 
guidance is applicable to the generation of any polypeptide variant. The 
Specification does not disclose any guidance that is specific to the PRO 1866 
(SEQ ID NO: 14) polypeptide. The Specification also does not present any 
data as to the biological function of PRO 1866 other than the microarray data 
that demonstrates that it may be used as a tumor marker. 

PRINCIPLES OF LAW 

Enablement is a question of law, based on underlying findings of fact. 
See, e.g.. In re Wands, 858 F.2d 731, 735, 8 USPQ2d 1400, 1402 
(Fed. Cir. 1988). "When rejecting a claim under the enablement 
requirement of section 1 12, the PTO bears an initial burden of setting forth a 
reasonable explanation as to why it believes that the scope of protection 
provided by that claim is not adequately enabled by the description of the 
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invention provided in the specification of the application." In re Wright, 999 
F.2d 1557, 1561-62, 27 USPQ2d 1510, 1513 (Fed. Cir. 1993). 

"[T]o be enabling, the specification . . . must teach those skilled in the 
art how to make and use the full scope of the claimed invention without 
'undue experimentation.'" Wright, 999 F.2d at 1561, 27 USPQ2d at 1513 
(emphasis added), quoted in Genentech, Inc. v. Novo Nordisk, A/S, 108 F.3d 
1361, 1365, 42 USPQ2d 1001, 1004 (Fed. Cir. 1997). Thus, "there must be 
sufficient disclosure, either through illustrative examples or terminology, to 
teach those of ordinary skill how to make and how to use the invention as 
broadly as it is claimed." In re Vaeck, 947 F.2d 488, 496 & n. 23, 20 
USPQ2d 1438, 1445 & n. 23 (Fed. Cir. 1991), quoted in Enzo Biochem, Inc. 
V. Calgene, Inc., 188 F.3d 1362, 1372, 52 USPQ2d 1 129, 1138 (Fed. Cir. 
1999). 

"Patent protection is granted in return for an enabling disclosure . . . , 
not for vague intimations of general ideas that may or may not be workable." 
Genentech, 108 F.3d at 1365, 42 USPQ2d at 1005. "Tossing out the mere 
germ of an idea does not constitute enabling disclosure. While every aspect 
of a generic claim certainly need not have been carried out by an inventor, or 
exemplified in the specification, reasonable detail must be provided in order 
to enable members of the public [skilled in the art] to understand and carry 
out the invention." Id. at 1366, 42 USPQ2d at 1005 (emphasis added). 

ANALYSIS 

While Appellants have demonstrated that the polypeptide of SEQ ID 
NO: 14 is a diagnostic marker for colon, lung, and prostate cancer, the 
Specification sets forth no biological activity or function for the protein. All 
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that is disclosed is the sequence information for SEQ ID NO: 14. Moreover, 
the Specification does not disclose which portions of the polypeptide of SEQ 
ID NO: 14 are required for activity, and which regions are tolerant to 
substitution. With respect to the variants, all that is disclosed by the 
Specification are methods of making polypeptide variants in general, and 
information as to what amino acid substitutions are generally considered by 
the skilled artisan to be conservative. The Specification, however, does not 
disclose any guidance of generating variants of the polypeptide of SEQ ID 
NO: 14 that is specific, to SEQ ID NO: 14, wherein the variant is 
overexpressed in colon, lung, or prostate tumor cells. 

Without information as to the biological activity or function, it would 
be unpredictable to the skilled artisan which variants of SEQ ID NO: 14 
would also perform as a diagnostic marker for colon, lung, and prostate 
cancer. Claim 72 is drawn to variants having 80% amino acid sequence 
identity, but, as noted by the Examiner, two variants of the polypeptide of 
SEQ ID NO: 14 having higher sequence identity have been disclosed by 
Young (a variant having 92.5% homology) and by Stanton (a variant having 
96.7% identity), but have not been shown to be overexpressed in colon, 
lung, or prostate tumor cells. 

Given the lack of guidance as to the biological function or activity of 
the polypeptide of SEQ ID NO: 14, and the lack of guidance as to those 
variants of SEQ ID NO: 14 that would be expected to also perform as a 
diagnostic marker for colon, lung, and prostate cancer, as well as the 
enormous number of variants that would have S0% sequence identity with 
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SEQ ID NO: 14/ it would require an undue amount of experimentation by 
one skilled in the art to use the full scope of variants encompassed by claim 
72 without further guidance from Appellants. 

CONCLUSIONS OF LAW 

We conclude that the Specification does not enable one skilled in the 
art to use the full scope of the PRO 1866 (SEQ ID NO: 14) variants of claim 
72 without an undue amount of experimentation, and the rejection is 
affirmed. 

WRITTEN DESCRIPTION 

ISSUE 

The Examiner contends that the claims are drawn to an isolated 
polypeptide having 80%, 85%, 90%, 95%, and 99% sequence identity to 
SEQ ID NO: 14, and due to the breadth of the claimed genus and the lack of 
definitive structural or functional features of the claimed genus, one skilled 
in the art would not recognize from the disclosure that the Appellants were 
in possession of the claimed genus 

Appellants contend that the genus of polypeptides with at least 80% 
sequence identity to SEQ ID NO: 14, which possess the functional property 
of having a nucleic acid which is overexpressed in colon, lung or prostate 
tumors, would meet the requirement of 35 U.S.C. § 1 12, first paragraph, as 
providing adequate written description. 



' The polypeptide of SEQ ID NO: 14 is 541 amino acids long, and as there 
are 20 naturally occurring peptides, the number of variants that would have 
80% sequence identity to SEQ ID NO: 14 would be enormous. 
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Thus, the issue is does the disclosure as filed provide adequate written 
description to support the genus of variants of the polypeptide of SEQ ID 
NO: 14 encompassed by claim 72? 

FACTS 

The Examiner rejected claims 72-76, 83, and 84 under 35 U.S.C. § 
1 12, first paragraph, as containing subject matter that was not described in 
the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventors, at the time the application was filed, had 
possession of the claimed invention (Answer 1 1). 

As we find that Appellants do not argue the claims separately, we 
focus our attention on independent claim 72. 37 C.F.R. § 41.37(c)(l)(vii) 
(2006). 

The Examiner notes that the claims are drawn to an isolated 

polypeptide having 80%, 85%, 90%, 95%, and 99% sequence identity to 

SEQ ID NO: 14, asserting that the claims do not require that the polypeptide 

have any particular conserved structure or any other distinguishing feature. 

(Answer 12.) According to the Examiner, 

[wjhile the claims recite a limitation "wherein the nucleic acid 
encoding said polypeptide is overexpressed in colon, lung or 
prostate tumor cells," such a limitation does not limit the scope 
of the invention in actuality because the specification does not 
reasonably identify or confirm that the polypeptide or the 
nucleic acid encoding the polypeptide is overexpressed in 
colon, lung or prostate tumor cells. Thus, the claims are drawn 
to a genus of polypeptides that is defined only by a partial 
structure in the form of a recitation of percent identity. 

(Id.) 
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Moreover, according to the Examiner, the disclosure of SEQ ID 
NO: 14 and its encoding nucleic acid sequence, SEQ ID NO: 13, "does not 
adequately support the scope of the claimed genus, which encompasses a 
substantial variety of homologues or variants of the polypeptide of SEQ ID 
NO: 14." (Id.) The disclosure as filed, the Examiner asserts, fails to provide 
sufficient description as to structural and functional features of the claimed 
genus, such as conserved regions that are critical to the structure and 
fimction of the genus claimed. (Id. at 13.) Thus, "[t]here is no description 
of the sites at which variability may be tolerated and there is no information 
regarding the relation of structure to function." (Id.) 

The Examiner concludes: 

Due to the breadth of the claimed genus and lack of the 
definitive structural or functional features of the claimed genus, 
one skilled in the art would not recognize from the disclosure 
that the Appellant was in possession of the claimed genus. 
Accordingly, only the isolated polypeptide comprising SEQ ID 
NO: 14 . . ., but not the full breadth of the claims meets the 
written description provision of 35 U.S.C. § 1 12, first 
paragraph. 

(Id. at 13-14.) 

Appellants assert that "the genus of polypeptides with at least 80% 
sequence identity to SEQ ID NO: 14, which possess the functional property 
of having a nucleic acid which is overexpressed in colon, lung or prostate 
tumors would meet the requirement of 35 U.S.C. § 1 12, first paragraph, as 
providing adequate written description." (Br. 32.) According to Appellants, 
the level of skill in the art of recombinant DNA technology is high, and thus 
"the teachings imparted in the specification must be evaluated through the 
eyes of a highly skilled artisan as of the date the invention was made." (Id.) 
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Appellants argue fiirther that Example 30 provides step-by-step 
guidelines and protocols for performing the microarray analysis, thus the 
skilled artisan could test variants of the PRO 1866 polypeptide (SEQ ID 
NO: 14) to determine if they are overexpressed in colon, lung, or prostate 
tumor cells. {Id.) Moreover, Appellants aver, the Specification (page 81, 
line 17, to page 83, line 26) provides detailed guidance as to what changes 
may be made to the PRO polypeptide without affecting its activity, such as 
exemplary and preferred amino acid substitutions (Br. 33). "Accordingly," 
Appellants assert, "one of skill in the art could identify whether a variant 
PRO 1866 sequence falls within the parameters of the claimed invention." 
{Id.). 

Appellants note that factors to be considered in evidencing possession 
of a claimed genus include structural features and functional activity, which 
they assert they have provided by reciting a structural feature — 80% 
sequence identity to SEQ ID NO: 14 — as well as a specific fimctional 
activity for the encoding nucleic acids. {Id.) 

As noted above with respect to the enablement rejection, page 81, line 
17 to page 83, line 26 of the Specification provides general guidance as to 
the generation of PRO polypeptide variants. The Specification does not 
disclose any guidance that is specific to the PRO 1866 (SEQ ID NO: 14) 
polypeptide. The Specification also does not present any data as to the 
biological function of PRO 1866 other than the microarray data that 
demonstrates that it may be used as a tumor marker. 
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PRINCIPLES OF LAW 

The requirement for written description under the first paragraph of 
section 1 12 is separate and distinct from the enablement requirement of that 
paragraph. See Vas-Cathlnc. v. Mahurkar, 935 F.2d 1555, 1563-64, 19 
USPQ2d 1111,1116-17 (Fed. Cir. 1991). Compliance with the written 
description requirement is a question of fact. Id. 

"A written description of an invention involving a chemical genus, 
like a description of a chemical species, 'requires a precise definition, such 
as by structure, formula, [or] chemical name,' of the claimed subject matter 
sufficient to distinguish it from other materials." University of California v. 
Eli Lilly and Co., 119 F.3d 1559, 1568, 43 USPQ2d 1398, 1405 (Fed. Cir. 
1997 (bracketed material in original). The claims in Lilly were directed 
generically to vertebrate or mammalian insulin cDNAs. See id. at 1567, 
43 USPQ2d at 1405. The court held that a structural description of a rat 
cDNA was not an adequate description of these broader classes of cDNAs. 

The Lilly court explained that 

a generic statement such as. . . 'mammalian insulin cDNA,' 
without more, is not an adequate written description of the 
genus because it does not distinguish the claimed genus from 
others, except by function. It does not specifically define any 
of the genes that fall within its definition. It does not define 
any structural features commonly possessed by members of the 
genus that distinguish them from others. One skilled in the art 
therefore cannot, as one can do with a fiilly described genus, 
visualize or recognize the identity of the members of the genus. 

Id. at 1568, 43 USPQ2d at 1406. Finally, the Lilly court set out exemplary 

ways in which a genus of cDNAs could be described: 

A description of a genus of cDNAs may be achieved by means 
of a recitation of a representative number of cDNAs, defined by 
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nucleotide sequence, falling within the scope of the genus or of 
a recitation of structural features common to the members of the 
genus, which features constitute a substantial portion of the 
genus. 

Id. at 1569. 

Our appellate reviewing court revisited the issue of describing DNA. 
See Enzo Biochem, Inc. v. Gen-Probe Inc., 296 F.3d 1316, 63 USPQ2d 1609 
(Fed. Cir. 2002). The Enzo court held that a claimed DNA could be 
described without, necessarily, disclosing its structure. The court adopted 
the standard that "the written description requirement can be met by 
'show[ing] that an invention is complete by disclosure of sufficiently 
detailed, relevant identifying characteristics . . . i.e., complete or partial 
structure, other physical and/or chemical properties, functional 
characteristics when coupled with a known or disclosed correlation between 
function and structure, or some combination of such characteristics.'" See 
id. at 1324, 63 USPQ2d at 1613 (emphasis omitted, ellipsis and bracketed 
material in original). 

Our appellate review court has also noted that "Eli Lilly did not hold 
that all functional descriptions of genetic material necessarily fail as a matter 
of law to meet the written description requirement; rather, the requirement 
may be satisfied if in the knowledge of the art the disclosed function is 
sufficiently correlated to a particular, known structure." Amgen, Inc. v. 
Hoechst Marion Roussel, Inc., 314 F.3d 1313, 1332, 65 USPQ2d 1385, 1398 
(Fed. Cir. 2003). 

This standard applies to polypeptides as well as DNAs. See 
University of Rochester v. G.D. Searle & Co., Inc., 358 F.3d 916, 925, 69 
USPQ2d 1886, ^893 (Fed. Cir. 2004).- "We agree with Rochester that Fiers, 
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Lilly, and Enzo differ from this case in that they all related to genetic 
material whereas this case does not, but we find that distinction to be 
unhelpful to Rochester's position. It is irrelevant; the statute applies to all 
types of inventions. We see no reason for the rule to be any different when 
non-genetic materials are at issue." 

With respect to the use of an assay to support written description, in 
University of Rochester, the patent claimed a method of selectively 
inhibiting the enzyme PGHS-2 (also known as COX-2) by "administering a 
non-steroidal compound that selectively inhibits activity of the PGHS-2 gene 
product in a human." Id. at 918, 69 USPQ2d at 1888. The patent "described 
in detail how to make cells that express either COX-1 or COX-2, but not 
both . . . , as well as 'assays for screening compounds, including peptides, 
polynucleotides, and small organic molecules to identify those that inhibit 
the expression or activity of the PGHS-2 gene product.[']" Id. at 927, 69 
USPQ2dat 1895. 

The court held that the disclosure of screening assays and general 
classes of compounds was not adequate to describe compounds having the 
desired activity: without disclosure of which peptides, polynucleotides, or 
small organic molecules have the desired characteristic, the claims failed to 
meet the description requirement of § 112. See id. ("As pointed out by the 
district court, the '850 patent does not disclose just 'which "peptides, 
polynucleotides, and small organic molecules" have the desired 
characteristic of selectively inhibiting PGHS-2.' . . . Without such 
disclosure, the claimed methods cannot be said to have been described."). 
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ANALYSIS 

We find that the disclosure as filed does not provide adequate written 
description to support the genus of variants of the polypeptide of SEQ ID 
NO: 14 encompassed by claim 72, and the rejection is affirmed. 

Claim 72 is drawn to variants that have 80% sequence identity to SEQ 
ID NO: 14, wherein the nucleic acid encoding said polypeptide is 
overexpressed in colon, lung or prostate tumor cells. The Specification does 
not disclose a biological function or activity of the polypeptide of SEQ ID 
NO: 14, and also does not disclose a single variant that also performs as a 
diagnostic marker for colon, lung, and prostate cancer. Thus, the genus 
encompasses an enormous number of sequences, but the Specification only 
describes a single member of that genus — SEQ ID NO: 14. 

In addition, there is no disclosure of sufficiently detailed, relevant 
identifying characteristics, such as other physical and/or chemical properties, 
or functional characteristics, that when coupled with a known or disclosed 
correlation between function and structure (i.e., the sequence), or some 
combination of such characteristics, would constitute an adequate written 
description of the claimed invention. All that is disclosed is the amino acid 
sequence and that it may be used as a diagnostic marker for certain tumor 
types. While the skilled artisan may be able to determine polypeptides that 
have 80% sequence identity with SEQ ID NO: 14, without any disclosure of 
function or what residues are required for the polypeptide to function as a 
diagnostic marker, the skilled artisan cannot, as one can do with a fully 
described genus, visuaUze or recognize the identity of the members of the 
genus that would be useful as a diagnostic marker. 
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Moreover, just as in the University of Rochester case, discussed 
above, the present application discloses a broad genus of chemical 
compounds (polypeptides having 80% sequence identity to SEQ ID NO: 14) 
but the claims are limited to only those compounds having a desired 
characteristic (wherein the nucleic acid encoding said polypeptide is 
overexpressed in colon, lung, or prostate tumor cells). Just as in University 
of Rochester, the present specification does not disclose which nucleic acids 
encoding the many possible polypeptides having 80% sequence identity to 
SEQ ID NO: 14 are overexpressed in colon, lung, or prostate tumor cells. 

Granted, those skilled in the art could screen libraries of naturally 
occurring DNAs for overexpression in colon, lung or prostate tumor cells to 
identify for themselves specific DNAs that encode polypeptides having 80% 
sequence identity to SEQ ID NO: 14. That, however, does not make up for 
the deficiency of the specification's description. The University of 
Rochester court specifically noted that the patent at issue there disclosed 
screening assays to identify compounds having the desired characteristic, but 
nonetheless held that the description was inadequate. The same holds true 
here, 

PRIOR ART 

ISSUE 

The Examiner contends that claims 72-74, 83, and 84 are anticipated 
by Young, and that claims 72-75, 83, and 84 are anticipated by Stanton. 

Appellants contend that have demonstrated invention prior to the 
effective filing dates of Young and Stanton, and thus Young and Stanton are 
not anticipatory art within the meaning of 35 U.S.C. § 102(e). 
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Thus, the issue is whether the Declaration submitted under 37 C.F.R. 
§ 1.131 is sufficient to overcome the rejections over the prior art made under 
35 U.S.C. § 102(e)? 

FACTS 

The Examiner rejected claims 72-74, 83, and 84 under 35 U.S.C. 
§ 102(e) as being anticipated by Young (Answer 14). 

According to the Examiner, Young teaches a polypeptide that shares 
92.5% sequence identity with SEQ ID NO: 14. (Id.) 

The Examiner rejected claims 72-75, 83, and 84 under 35 U.S.C. 
§ 102(e) as being anticipated by Stanton. (Id. at 15.) 

According to the Examiner, Stanton teaches a polypeptide that shares 
96.7% sequence identity with SEQ ID NO: 14. (Id.) 

Appellants do not argue the merits of the rejections. Rather, 
Appellants assert that the declaration submitted under 37 C.F.R. § 1 . 13 1 is 
sufficient to show invention prior to the effective filing dates of Young and 
Stanton (Br. 34). 

Appellants cite the 37 C.F.R. § 1.131 Declaration of Dr. Goddard, Dr. 
Godawski, Dr. Gumey, Dr. Smith, and Dr. Wood, to support the proposition 
that the inventors "conceived and reduced to practice the PRO 1866 
polypeptide and its encoding nucleic acid sequence in the United States prior 
to December 4, 1998." (/J. (emphasis removed).) According to Appellants, 
"the Declaration clearly establishes that the claimed polypeptides and the 
nucleic acids encoding them, were conceived and reduced to practice prior 
to December 4, 1998, and that the differential expression of PRO 1866 in the 
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multiple types of cancer cells based on microarray analysis were 
demonstrated prior to March 31, 2000." {Id. at 35.) 

Appellants cite MPEP § 715.03 for the proposition that: 

proof of prior completion of a species different from the 
reference species will be sufficient to overcome a reference 
indirectly under 37 C.F.R. § 1.131 if the reference species 
would have been obvious in view of the species shown to have 
been made by applicants. Alternatively, the applicant may be 
able to antedate the reference indirectly by demonstrating 
possession of the claimed genus prior to the reference date. 
The test is whether the species completed by applicant prior to 
the reference date provided an adequate basis for inferring that 

the invention has generic applicability The test is whether 

the facts set out in the affidavit are such as would persuade one 
skilled in the art that the applicant possessed so much of the 
invention as is shown in the reference. In re Schaub, 537 F.2d 
509, 190U.S.P.Q. 324 (C.C.P.A. 1976). 

(Br. at 35-36 (footnote omitted) (emphasis in original)). 

Appellants cite their arguments regarding the written description 
rejection, asserting that the "disclosed polypeptide of SEQ ID N0[:]14 is 
representative for a genus encompassing its variants." (Id. at 36.) 

Appellants also cite Example 14 of the Synopsis of Application of 
Written Description Guidelines issued by the USPTO, which Appellants 
note states 

that protein variants meet the requirements of 35 U.S.C. § 1 12, 
first paragraph, as providing adequate written description for 
the claimed invention even if the specification contemplates but 
does not exemplify variants of the protein if (1) the procedures 
for making such variant proteins are routine in the art, (2) the 
specification provides an assay for detecting the fimctional 
activity of the protein and (3) the variant proteins possess the 
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specified functional activity and at least 95% sequence identity 
to the reference sequence. 

(Br. 36.) 

The Declaration submitted under 37 C.F.R. § 1.131 of Dr. Audrey 
Goddard, Dr. Paul J. Godowski, DR. Austin Gumey, Dr. Victoria Smith, and 
Dr. William I. Wood, dated October 26, 2004, states at ^10 that "[b]oth the 
DNA-44174 and the PRO 1866 polypeptide sequences were obtained prior to 
December 4, 1998." It further states at ]|17 that "the microarray analysis of 
mRNA expression of PRO 1866 in cancer cells was conducted prior to 
March 31, 2000, and the data indicate that the mRNA of PRO 1866 is 
overexpressed in colon, lung, and prostate tumors." 

PRINCIPLES OF LAW 

A declaration under 37 C.F.R. § 1.131 must estabhsh possession of 
either the whole invention claimed or of something falling within the claim 
such as a species of a claimed genus, such that the claim as a whole reads on 
it. See In re Tanczyn, 347 F.2d 830, 831-32, 146 USPQ 298, 300 (CCPA 
1965); see also MPEP § 715.02 

Where the disclosure in the prior art is only a single species of a genus 
claim, appellant can overcome the rejection through the use of a 1 3 1 
declaration by showing prior possession of the species disclosed in the 
reference. In re Stempel, 241 F.2d 755, 759, 1 13 USPQ 77, 81 (CCPA 
1957). If the species disclosed in the reference is different from the species 
that was disclosed in the 131 declaration, the 131 declaration can only 
overcome the reference if the species shown in the reference would have 
been obvious in view of the species shown to have been made by appellant. 
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See In re Clarke, 356 F.2d 987, 961, 148 USPQ 665, 668-69 (CCPA 1966). 
If appellant cannot show possession of the species of the reference, appellant 
may be able to antedate the reference by showing prior completion of one or 
more species such that appellant was in possession of the claimed genus. 
See id. Note it is not necessary that the evidence demonstrate that appellant 
viewed the invention as encompassing more than the species actually made, 
only that the evidence would persuade one skilled in the art that appellant 
possessed so much of the invention as is shown in the reference. In re 
Schaub, 537 F.2d 509, 512 131, 190 USPQ 324, 326 (CCPA 1976). See 
a/joMPEP 715.03. 

ANALYSIS 

The species disclosed by the Declaration submitted under 131 is 
different than that disclosed by either the Young or Stanton reference. In 
addition, we have already determined in reviewing the rejection under 
35 U.S.C. § 1 12, first paragraph, for written description, that the disclosure 
of a single species, i.e., the polypeptide of SEQ ID NO: 14 does not 
demonstrate that Appellants had possession of the claimed genus. Thus, we 
need to determine if the species disclosed by Young and Stanton would be 
obvious over the polypeptide of SEQ ID NO: 14. 

Appellants' claim 72 is drawn to a polypeptide having 80% sequence 
identity to SEQ ID NO: 14. Thus, the species of Young and Stanton are 
clearly encompassed by the claims. Moreover, Appellants disclose that the 
polypeptide is overexpressed in colon, lung or prostate tumor cells. As we 
have already found above, however, neither the Declaration nor the 
disclosure as filed provides guidance as to what regions are necessary for 
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activity, or what the biological activity is, other than its use as a diagnostic 
marker. Thus, we conclude that there is nothing in the Declaration or the 
disclosure as filed that would suggest to one of ordinary skill in the art the 
species disclosed by Young and Stanton, and thus that the polypeptide of 
SEQ ID NO: 14 does not render obvious the species disclosed by Young and 
Stanton. See In reBaird, 16 F.3d 380, 382, 29 USPQ2d 1550, 1552 (Fed. 
Cir. 1994) ("The fact that a claimed compound may be encompassed by a 
disclosed generic formula does not by itself render that compound 
obvious."). 

Thus, as the Declaration submitted under 37 C.F.R. § 1.131 is not 
sufficient to overcome the rejections over the prior art made under 
35 U.S.C. § 102(e), the rejections of claims 72-74, 83, and 84 under 35 
U.S.C. § 102(e) as being anticipated by Young, and claims 72-75, 83, and 84 
under 35 U.S.C. § 102(e) as being anticipated by Stanton, are affirmed. 

CONCLUSION 

In summary, we reverse the rejection of claims 72-79 and 82-84 under 35 
U.S.C. § 101 as not being supported by either a specific and substantial 
utility or a well-established utility. We do, however, affirm the rejection of 
claims 72-76, 83, and 84 under 35 U.S.C. § 1 12, first paragraph, as not being 
enabled by the specification; the rejection claims 72-76, 83 and 84 under 35 
U.S.C. § 1 12, first paragraph, as lacking adequate written description; the 
rejection of claims 72-74, 83 and 84 stand rejected under 35 U.S.C. § 102(e) 
as being anticipated by Young; and the rejection of claims 72-75, 83 and 84 
under 35 U.S.C. § 102(e) as being anticipated by Stanton. 
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AFFIRMED-IN-PART 
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